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ABSTRACT 
 
The world automotive industry has evolved through different manufacturing 
methodologies over many decades. It originated from craft production, but was 
transformed to mass production by Henry Ford in response to increased market 
demand. The methodology developed by Henry Ford made it possible to 
produce quality vehicles in large numbers and at affordable cost to the general 
public. However, it cannot deliver a great variety of products to the marketplace.  
 
Mass production was overtaken by a new automotive manufacturing 
methodology developed in Japan after World War II. The methodology, 
commonly referred to as lean production, yields consistently high quality 
products at even lower costs, whilst being able to deliver a variety of products to 
the consumer.  
 
The effectiveness of the lean production methodology hinges upon the strength 
and closeness of the relationships that exist between the assembler and its 
suppliers. Different models have been developed over time to describe the 
relationships between automotive assemblers and their suppliers. The lean 
supply model is generally accepted as an effective way of describing the 
relationships that exist between an automotive assembler and its first tier 
suppliers in a lean manufacturing environment.  
 
The research study aims at gaining an improved understanding of the 
relationships that exist between a selected Eastern Cape automotive assembler 
and its first tier suppliers. The effect of its supplier support practices towards 
lean manufacturing implementation amongst its first tier suppliers is evaluated. 
 
For the selected assembler it is found that the effect of its supplier support 
practices on lean manufacturing implementation amongst its first tier suppliers 
is limited by a non-uniform approach followed towards the supplier base.  
 
It is shown that opportunities for improvement exist for the selected assembler 
to develop closer relationships with its first tier suppliers to increase its global 
competitiveness.   
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CHAPTER 1 
 
INTRODUCTION, PROBLEM STATEMENT AND OVERVIEW OF STUDY 
 
 
1.1  INTRODUCTION 
 
The roots of lean manufacturing date back to 1950 when a young TOYOTA 
engineer, Eiji Toyoda, paid a visit to FORD’s Rouge plant in Detroit with the aim 
of finding out what he could learn from the huge vehicle manufacturer to assist 
TOYOTA in Japan with its problems (Womack, Jones & Roos 1990:48). He 
concluded that mass production was not a solution for Japan, mainly due to the 
following reasons (Womack et al 1990:49): 
 
• The small domestic market demanded the full range of vehicles and 
sizes. 
• New labour laws restricted the right of management to lay off workers 
and reinforced the bargaining power of company unions. 
• Guest labour was unavailable, even at high pay, to work in substandard 
conditions. 
• Japan was starved for capital and foreign exchange after the war. 
• Massive machines with the latest technology were unaffordable. 
 
In order to survive, the task to come up with an ingenious recovery plan was 
given to TOYOTA’s chief engineer, Taiichi Ohno (Womack et al 1990:49). Ohno 
observed that FORD’s mass production system incorporated a lot of waste or 
“muda”. Ohno wanted to avoid this waste in his factory. 
 
Firstly, Ohno grouped workers into a team led by a team leader and allowed the 
team to decide how to best perform all activities to complete an assembly on 
their part of the production line. The team was also given tasks such as 
housekeeping, minor tool repairs and quality checking, whilst they were 
expected to set time aside to suggest ways of improving the process 
 2
continuously on a collective basis (Womack et al 1990:56). The latter process is 
commonly referred to as “kaizen”.   
 
Secondly, Ohno empowered each team member to stop the production line 
when a problem was discovered to allow the team to fix the problem 
immediately. The idea behind this philosophy was to fix a problem so that it 
would not occur again (Womack et al 1990:57).  
 
At the early stage of lean production development, Ohno became concerned at 
how the assemblers and suppliers could work smoothly together to improve 
quality and reduce costs (Womack et al 1990:59). With mass production, the 
complexity in manufacturing the large number of parts that make up a car was 
coordinated through vertical integration of all the manufacturing into one area 
(Womack et al 1990:58). In practice, the different manufacturers implemented 
varying degrees of vertical integration at high associated cost levels. Ohno saw 
a lot of inherent waste in this system (Womack et al 1990:60).   
 
Ohno realised that it will be necessary for the suppliers to start using the same 
lean production system to maintain single-piece flow in the factory (Womack et 
al 1990:60).  
 
TOYOTA achieves this by creating closer relationships with fewer suppliers to 
ensure a steady stream of quality supplies (Womack et al 1990:62). The 
relationships with its suppliers are strong and long-term. The company works 
closely with its suppliers to improve quality and responsiveness. Suppliers that 
meet the quality standards can have their goods brought directly to the 
production line without it being counted or inspected (Womack et al 1990:150).  
 
An entirely new supply system had to be developed to support the new lean 
manufacturing system. The “lean” supply system consists of the following 
characteristics (Pieterse 2005:45): 
• Product development 
All necessary suppliers are selected at the onset of the product development 
process on the basis of past relationships and proven track records of 
performance rather than on the basis of bidding (Womack et al 1990:146). 
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• Tiering of suppliers 
Rather than manufacturing components in-house as part of a vertical 
integration strategy, the lean manufacturer assigns whole assemblies to so-
called first tier suppliers (Womack et al 1990:61). These suppliers are 
responsible for developing their own groups of second tier suppliers that can 
each manufacture the required components. The lean manufacturer has a 
vested interest in developing its first tier suppliers in the disciplines of lean 
manufacturing and quality assurance. Rather than forcing its suppliers into 
just-in-time (JIT) deliveries, many assemblers choose to use supplier 
development programmes where they teach their suppliers the lean 
practices. An example is the TOYOTA Supplier Support Centre in America 
where the TOYOTA production system is taught to the supplier base.  
 
• Design responsibility 
First tier suppliers assign resident engineers to the development team when 
the planning process for a new product begins (Womack et al 1990:109). 
Later, after the planning phase, the different parts are handed to that 
supplier specialist for detailed engineering purposes.  
 
• Contractual agreements 
Only one basic contract is signed between the assembler and the supplier 
and all relationships and negotiations occur within the framework of that 
same contract. This contract reflects the long-term relationship (Womack et 
al 1990:146) and differs from the adversarial type found in the West that 
tries to cover all eventualities.  
 
• Establishing process and cost 
A “market price minus” rather than a “cost plus” approach is followed to 
determine price. The assembler and the supplier jointly use the techniques 
of value engineering to break down the costs of each production stage and 
attempt to identify factors that can make the part cheaper (Womack et al 
1990:148).  
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• Declining prices 
Through learning curve effects, the manufacturing of the car becomes 
cheaper as experience increases and this is used to drive down the price of 
the car during its model life.  
 
• Deliveries 
Components are delivered straight to the assembly line with no inspection of 
the incoming parts, since these are from quality certified suppliers (Womack 
et al 1990:150).  
 
• Flexibility 
The lean process is very flexible in terms of the mix of products that can be 
produced. It is, however, extremely sensitive to fluctuations in the total 
volume of vehicles manufactured. The lean approach aims at keeping the 
total volume manufactured as constant as possible.  
 
• Quality 
Good quality is a given in a JIT system. When poor quality is delivered, the 
supplier and assembler work closely together to determine the root cause of 
the defect.  
 
• Supplier associations 
Supplier associations are established by the assembler where first tier 
suppliers can meet to share new ideas on better ways to manufacture parts. 
Information on developments in management and manufacturing is 
disseminated to suppliers.  
 
1.2  PROBLEM STATEMENT 
 
The main problem of this research study is: “What is the impact of the selected 
company’s supplier support practices towards lean manufacturing amongst its 
first tier automotive suppliers?” 
 
 
 
 5
1.2.1 Sub-problems 
 
In order to solve the main research problem, the following sub-problems need to 
be solved: 
 
• What does a literature study reveal about automotive supplier support 
practices towards lean manufacturing amongst first tier suppliers? 
 
• Do the selected company’s supplier support practices influence lean 
manufacturing implementation amongst its first tier suppliers? 
 
• In which way do the selected company’s supplier support practices 
influence lean manufacturing implementation amongst its first tier 
suppliers? 
 
• To what extent do the selected company’s supplier support practices 
impact upon the implementation of lean manufacturing amongst its first 
tier suppliers? 
 
1.3  DELIMITATION OF THE RESEARCH 
 
The delimitations of the research study are as follows: 
 
1.3.1 Suppliers to be researched 
 
The study only concerns itself with the first tier suppliers of the selected 
company. Second and third tier suppliers are excluded from the study. The 
sample consists of first tier suppliers that are active at the time of the study.  
 
1.3.2 Geographic demarcation 
 
The study is performed on the first tier suppliers of the selected company, 
located throughout South Africa. Other Original Equipment Manufacturers 
(OEMs) are excluded from the study. 
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1.3.3 Level of management 
 
The study is aimed primarily at the strategic level within the first tier supplier 
organisations. Senior and executive supplier management are therefore 
targeted as the main source of information for the study.  
 
1.4  DEFINITIONS OF KEY CONCEPTS 
 
1.4.1 Original Equipment Manufacturer (OEM) 
 
An OEM may be defined as “a producer that provides a product to its customers, 
who proceeds to modify or bundle it, before distributing it to their customers” 
(Original equipment manufacturer: definition 2006). 
 
In the automotive world, companies such as FORD, GENERAL MOTORS and 
TOYOTA are classified as OEMs that sell motor vehicles to their dealer 
organisations for distribution to the end customer.  
 
1.4.2 Lean manufacturing 
 
Lean manufacturing or lean production is defined as an assembly-line 
manufacturing methodology developed originally for TOYOTA and the 
manufacture of automobiles. It is also commonly referred to as the TOYOTA 
Production System. Its aim is “to get the right things to the right place at the 
right time, the first time, whilst minimising waste and facilitating change openly” 
(CIO definitions: lean production 2006).  
 
The principles of lean manufacturing were developed by Taiichi Ohno, a 
TOYOTA engineer. In addition to the elimination of waste, the methodology 
results in improved product flow and vastly improved product quality. Lean 
production principles enable a company to deliver on demand, minimise 
inventory, maximize the use of multi-skilled employees, flatten the management 
structure and focus its resources where needed.  
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Lean production is supported by two pillars, namely Continuous Improvement 
and Respect for People (Pieterse 2005:104). 
 
1.4.3 First tier suppliers 
 
In a lean production arrangement, suppliers are organised into functional levels 
or tiers, and different responsibilities are assigned to firms in each level or tier 
(Womack et al 1990:61). The first tier represents the first level of suppliers that 
are usually assigned whole assemblies for supply to the OEM. Each first tier 
supplier is responsible for growing its own group of second tier suppliers that 
are independent companies that can each manufacture the individual 
components required. The arrangement is best described diagrammatically as 
can be seen in figure 1.1. 
 
1.5 SIGNIFICANCE OF THE RESEARCH 
 
Pieterse (2005:7) states that lean production was developed in Japan after 
World War II as an alternative to the mass production approach followed by 
FORD in its assembly plants in the United States (US). The main aim of lean 
production is waste or “muda” elimination and cost reduction through increased 
plant efficiencies, achieved through worker involvement and commitment.  
 
Figure 1.1: A typical supplier arrangement in a lean production environment 
 
 Second tier Suppliers First tier Suppliers  Final Assembly 
Source: Pieterse 2005:45 
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Only approximately 15 percent of the total effort of producing a completed 
vehicle occurs in the assembly plant, whilst the remainder of the work is done 
through the manufacture of the various parts that make up the car (Pieterse 
2005:8). This view is shared by Womack et al (1990:138) who concur that this 
enormous task is arguably the greatest challenge in the manufacture of a 
vehicle. It follows that the suppliers of automotive components play a major role 
in the overall process of building a vehicle.  
 
The supply chain in automotive manufacturing is therefore of critical importance 
to the overall process in terms of efficiency gains and waste elimination. In a 
typical mass production environment, parts manufacture either occurs in-house 
or at independent supplier firms (Womack et al 1990:139), of which neither 
system works very well. Womack et al (1990:145) argue that, at best, a typical 
mass production supply system will succeed in keeping the suppliers’ profits 
very low, but the costs of parts remain high. Moreover, parts quality often 
proves to be unsatisfactory, whilst improvements are generally resisted by 
supplier workers and management. Womack et al (1990:146) attribute this to 
poor communication between the assembler and its suppliers.  
 
From the onset of the development of lean production, Ohno was concerned 
about how the vehicle assemblers and their suppliers could work together 
smoothly to achieve cost reductions and quality improvements (Pieterse 
2005:8).   
 
Womack et al (1990:148) state that the relationships between an assembler and 
its suppliers in a lean supply environment are based on long-term commitment 
to work together. This stands in sharp contrast to the adversarial relationships 
between an assembler and its suppliers commonly found in a mass production 
environment. The relationships in a lean production situation are, however, 
characterized by cooperation and mutual trust.   
 
The significance of this research is to provide information to the selected 
company on the impact of its supplier support practices upon lean 
manufacturing implementation amongst its first tier suppliers. A further 
significant aspect of the research is to ascertain the effectiveness of the 
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interaction between the selected company and its suppliers and offer 
recommendations for improvement to enhance its competitive advantage in the 
market place.  
 
1.6 RESEARCH METHODOLOGY 
 
The research strategy that will be applied to solve the stated research problem 
will be explained in this section.  
 
1.6.1 The purpose of research 
 
Research may be classified according to its purpose as exploratory, descriptive 
or explanatory (Collis & Hussey 2003:10): 
• Exploratory research is done when there are very few or no earlier 
studies into a research problem (Collis & Hussey 2003:10). 
• Descriptive research describes phenomena as they exist and is used to 
obtain information on the characteristics of a specific problem (Collis & 
Hussey 2003:11).  
• Explanatory research continues beyond descriptive research and aims at 
analysing and explaining how or why a phenomenon is happening (Collis 
& Hussey 2003:11). 
 
The current research study has elements of both descriptive and explanatory 
research. Firstly, as a descriptive research, it describes the effect of OEM – 
supplier relationships on the implementation of lean manufacturing principles 
within the supplier organisations.  
 
The purpose of the research is also to explain how and to what extent OEM 
support practices influence lean manufacturing implementation at the first tier 
supplier level. The study further offers recommendations for improvement that 
can possibly be applied across the broader South African automotive industry.  
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1.6.2 The use of research 
 
Collis and Hussey (2003:13) state that research may also be classified 
according to its use. Basic research is conducted in order to increase our 
understanding of the fundamental nature, whereas applied research is aimed at 
solving a specific, existing problem.  
 
This study is best classified as applied research, since it is aimed at 
understanding and solving a specific business problem, namely the effect of the 
OEMs support in lean implementation amongst its first tier suppliers.   
 
1.6.3 The approach to research 
 
The research approach can also be classified as either qualitative or 
quantitative (Collis & Hussey 2003:13).  
 
A qualitative approach is more subjective and involves examining and reflecting 
upon perceptions in order to obtain an improved understanding of human and 
social activities. Leedy and Ormrod (2005:94) state that qualitative research is 
often applied to answer questions about the complex nature of phenomena.  
 
Collis and Hussey (2003:13) argue that a quantitative research approach is 
more objective and aims at measuring phenomena. Leedy and Ormrod (2005: 
94) state that quantitative research is concerned with establishing relationships 
amongst measured variables in order to explain phenomena.  
 
Based on the above explanations, the current research study may be classified 
as quantitative since it aims at establishing relationships and providing an 
explanation of these relationships.  
 
1.6.4 The data collection technique 
 
Collis and Hussey (2003:160) consider two types of data sources, namely 
primary and secondary data. Primary data is classified as original data which is 
collected at the source and includes survey data or experimental data. Survey 
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data is obtained in an uncontrolled situation by either asking questions or by 
making observations, whilst experimental data is obtained in a controlled 
situation through experimentation (Collis & Hussey 2003:160).  
 
Secondary data, on the other hand, is regarded as data that already exists in 
the form of published literature or internal records kept by companies (Collis & 
Hussey 2003:161).  
 
The current study will use both primary data collected through a questionnaire 
and secondary data obtained through a literature review of books, published 
articles and an Internet search.  
 
1.6.5 The research process 
 
Several fundamental stages exist in the research process that is common to all 
scientifically based investigations (Collis & Hussey 2003:15). The different 
research steps are shown in figure 1.2. 
 
It is important that a topic that is of general interest to the researcher is selected 
for further research. Next, the research topic needs to be narrowed down to 
focus on a particular research problem. Once the research problem has been 
defined (Collis & Hussey 2003:16), the research questions may be established. 
Subsequently, the way in which the study is to be conducted, also referred to as 
the research methodology can be determined. This process is partly influenced 
by the research problem, whilst the assumptions made and the way the 
research problem is defined will significantly influence the way in which the 
study will be conducted (Collis & Hussey 2003:17). The research data may be 
collected either by quantitative or qualitative methods. The major part of the 
research study consists of the analysis and interpretation of the collected 
research data (Collis & Hussey 2003:17). The researcher will either make use 
of quantitative or qualitative analysis tools depending on the data collected. 
Finally the research report may be written up in a treatise format. 
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Figure 1.2: Steps in the research process 
 
 Source: Collis & Hussey 2003:16 
 
The current research study closely follows the research steps outlined above. 
The chosen topic is the nature of supplier support practices of the selected 
company. The study focuses on the impact of these support practices on the 
implementation of lean manufacturing amongst its first tier automotive suppliers.  
 
The research design involves the compilation of a detailed research 
questionnaire sent to the top management representatives of several first tier 
suppliers to the selected company. Information on previous research conducted 
in this field is gathered through a literature search involving books, periodicals 
as well as the Internet.  
 
The data gathered from the completed questionnaires are analysed with the aid 
of tables and graphs in order to objectively determine supplier experiences.  
 
 
Research topic identification 
Research problem definition 
Research methodology 
Research data collection 
Research data analysis and interpretation 
Dissertation / thesis compilation 
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Finally, the results are interpreted against the theory obtained from literature, 
whilst conclusions and recommendations for improved effectiveness are derived 
from the gap that has been identified between the ideal theoretical situation and 
the actual situation found in practice.    
 
1.7 OUTLINE OF THE RESEARCH STUDY 
 
The paper consists of eight chapters.  
 
Chapter 1 provides an introduction to the research project. It defines the 
research problem and the sub-problems related to the intended research. The 
objectives of the research project and the research methodology are discussed. 
An explanation of the significance of the research project is also provided.  
 
A theoretical overview of different automotive manufacturing methodologies is 
presented in chapter 2. The concept of lean manufacturing is defined.  
 
Chapter 3 focuses on the concept of customer-supplier relationships and 
provides an overview of the mechanisms and criteria involved. 
 
A situational analysis is presented in chapter 4. A closer look is taken at the 
selected company and its supplier relationship processes.  
  
In chapter 5 the research methodology followed during the research study is 
discussed. An explanation of why and how the sample was chosen is provided. 
The analysis method is also described.  
 
The results of the empirical study are presented in chapter 6. Tables and charts 
are used to present the results in an unambiguous fashion.  
 
Chapter 7 provides an analysis and discussion of the results obtained.  
 
The conclusions derived from the results and the recommendations made are 
provided in chapter 8.  
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 1.8 SUMMARY 
 
In this chapter the main problem and the sub-problems have been defined. The 
delimitations of the research study have been explained. Key concepts used in 
the research study have been discussed in order to introduce the reader to the 
topic under investigation.  
 
The significance of the research has been explained and the reasons why the 
research was conducted have been discussed. Furthermore, the research 
methodology that will be followed during the research study has been briefly 
explained. A more detailed account of the research methodology will be 
provided in chapter 5. 
 
In chapter 2 the discussion will focus briefly on craft production and mass 
production with a special emphasis on the theoretical aspects of lean production.   
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CHAPTER 2 
 
PRODUCTION METHODOLOGIES: CRAFT AND MASS VERSUS LEAN  
 
 
2.1 INTRODUCTION 
 
An outline of the research paper was given in chapter 1, and the main problem 
and sub-problems that need to be solved were also stated. 
 
In this chapter the researcher will briefly focus on the different manufacturing 
methodologies of the world automobile industry to gain a better understanding 
of the background to the problems being researched and the factors that have 
an influence on them. 
 
Automobile manufacturing remains the world’s largest manufacturing activity 
today (Womack et al 1990:11). Over the past century it has, on two occasions,  
changed man’s fundamental ideas of how best to make things. This, in turn, 
dictates how man works, what he buys, how he thinks and the way he lives.  
 
Initially, automobiles were assembled through craft production techniques that 
delivered products exactly how consumers wanted them, but at high cost and at 
very low production volumes (Womack et al 1990:11).  
 
After centuries of craft production, Henry Ford and Alfred Sloan moved world 
manufacture to the age of mass production. Their method of production 
delivered vehicles at low cost and high volume, but offered little variety. Mass 
production soon catapulted the American automotive industry to the forefront of 
world production. 
 
After World War II, Eiji Toyoda and Taiichi Ohno pioneered the concept of lean 
production at the TOYOTA Motor Company in Japan, which resulted in the rise 
of Japan to its current economic pre-eminence (Womack et al 1990:11).   
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The different automobile manufacturing methodologies will be briefly reviewed 
in the next sections, with a definite emphasis on lean production as a modern 
day vehicle manufacturing methodology.  
 
2.2 CRAFT PRODUCTION 
 
Craft production involves using highly skilled workers and simple, but flexible 
tools to make exactly what the customer asks, one item at a time.  
 
It dates back to the 1890s when a Paris machine-tool company, called Panhard 
et Levassor, was building several hundred automobiles per annum. The 
company used a classic craft production system to build automobiles (Womack 
et al 1990:21). Its workforce consisted of skilled craftspeople who carefully 
hand-built cars in small numbers. The workers thoroughly understood 
mechanical design principles as well as the materials that they worked with. 
Many of these workers were their own bosses, often working as independent 
contractors within the company or, more often as independent machine-shop 
owners with whom the company contracted for specific parts. Much of the 
design and engineering work took place in individual craft shops throughout the 
city of Paris (Womack et al 1990:22). 
 
Since craft production companies did not use a standard gauging system and 
the machine tools could not cut hardened steel, they were unable to produce 
two identical cars, even if built to the same blueprints.  
 
The sequential fitting and filing of parts resulted in dimensional creep so that by 
the time the last part was fitted, the total car could differ significantly in 
dimension from the previous car. As a result a craft production company was 
unable to mass-produce identical cars. Rather, it tailored each product to the 
precise requirements of individual buyers (Womack et al 1990:23). 
 
The craft production manufacturer placed special emphasis on the performance 
of the cars it produced and on the hand-fitted craftsmanship that resulted in 
nearly invisible gaps between individual parts (Womack et al 1990:23). 
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Production costs were high and did not decrease with increased volume. This 
meant that only the rich people could afford cars. Furthermore, since each car 
was in effect a prototype, there was no reliability and consistency. The craft 
production system failed to produce product quality in the form of reliability and 
durability because of the absence of systematic testing (Womack et al 1990:26). 
 
2.3  MASS PRODUCTION 
 
The automotive industry progressed from craft production to mass production 
after World War I (Womack et al 1990:25). The craft production approach that 
had been followed at that time in the automotive industry reached the end of its 
life span when craft producers of motor vehicles were unable to produce reliable, 
high quality products in sufficiently high numbers to satisfy market demand.  
 
Henry Ford found a way to overcome the inherent problems of craft production 
in the automotive industry. In 1908, Ford developed the method of mass 
production to a fine art with his Model T that had interchangeable parts which 
were simple to assemble (Womack et al 1990:27). Henry Ford achieved 
interchangeability of parts by insisting that the same gauging system be used 
for every part throughout the entire manufacturing process. The advances in 
machine tools that could machine pre-hardened metals also benefited Henry 
Ford because it enabled him to standardise parts through eliminating the 
warping of parts that previously occurred when machined parts were being 
hardened. As a result, the number of parts needed was reduced and became 
easy to attach to one another (Womack et al 1990:27). 
 
Henry Ford enjoyed a significant competitive advantage through part simplicity, 
interchangeability and ease of attachment. Initially, vehicle assembly involved 
setting up assembly stands on which a whole car was built. The assemblers or 
fitters performed the same set of activities repetitively at the stationary 
assembly stands. The process was subsequently made more efficient when the 
parts needed were delivered to each work station. This enabled the assemblers 
to remain at the same spot all day (Womack et al 1990:27). 
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By 1908, after having achieved perfect part interchangeability, Henry Ford 
decided that the assembly worker would only perform a single task and move 
from one vehicle to the next around the assembly hall. This reduced the task 
cycle of the assembler, bringing about a remarkable increase in productivity, 
because of the increased familiarity of the assembler with a single task 
(Womack et al 1990:28). 
 
The movement of workers from assembly stand to assembly stand resulted in 
disruptions as faster workers tried to overtake slower workers. It resulted in time 
wastage. The problem was soon solved in 1913 by the introduction of the 
moving assembly line which brought the car past the stationary worker. The 
arrangement saved both walking time and effort. The task cycle of the assembly 
worker was reduced even further, resulting in further productivity improvements 
(Womack et al 1990:28). The discovery also reduced the amount of human 
effort needed to assemble a car. Furthermore, the more vehicles Ford produced, 
the more the cost per vehicle reduced. Ford’s low cost, easy to operate and 
easy to maintain cars virtually eliminated craft production companies and 
catapulted him to the forefront of the world’s motor industry (Womack et al 
1990:30).   
 
Mass production proved so successful that it drove the world automotive 
industry for more than half a century (Womack et al 1990:30). It was also 
adopted in other automotive plants across the world, such as Volkswagen, Fiat 
and Renault. 
 
Henry Ford used narrowly skilled professionals to design products made by 
unskilled or semi-skilled workers operating expensive, single-purpose machines 
(Taylor & Brunt 2001:3) that pushed out standardised products in very high 
volume. Since the machinery was so expensive and so intolerant of disruption, 
Henry Ford added many buffers, such as extra supplies, extra workers and 
extra space to assure smooth production. Ford kept standard designs in 
production for as long as possible, because the costs of changing over to a new 
product were excessively high. The result was that the consumer got lower 
costs, but at the expense of variety. Most of the employees also found the work 
methods boring (Taylor & Brunt 2001:4).  
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Mass production supports the traditional relationship between price, quantity, 
cost and profit (Jackson 1996:4): 
 
Profit = Q x (P-C) ……. (1) 
 
where Q = quantity sold, P = price per unit and C = cost per unit. 
 
The major profit strategy in mass production is based on economies of scale, a 
principle that allows companies to lower costs as production quantities are 
increased. The more items that are produced translate into cheaper goods.  
 
The vertical integration developed by Henry Ford served the mass production 
industry well during the years when the market accepted what it was being 
offered (Lamming 1993:29).  
 
By 1955 the Big Three American mass producing car firms, FORD, GENERAL 
MOTORS and CHRYSLER, were losing their competitive advantage, because 
mass production had become commonplace in other countries. The technology 
had fully diffused beyond FORD’s native turf (Womack et al 1990:46). European 
companies started offering products that were distinctly different from the 
standard-size car and pick up truck offered by the American mass producers. 
Combined with lower wages in Europe, its variety of product offerings 
represented a competitive opening into world export markets (Womack et al 
1990:46).  
 
The European motor industry experienced in the 1950s what the American 
automotive industry had experienced in the 1930s, namely interchangeable jobs 
in its mass production plants. Ultimately, workers resisted the monotony of 
mass production plants and waves of unrest followed. Work in mass production 
plants continued to be found so unrewarding in the 1980s that the first priority in 
negotiations was to reduce the number of hours spent in the plant (Womack et 
al 1990:47). The situation of stagnant mass production continued both in 
America and in Europe until a new approach to making things, called lean 
production, emerged in Japan (Womack et al 1990:47).  
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2.4  LEAN PRODUCTION 
 
2.4.1 The origin of lean production 
 
As stated in chapter 1 lean production dates back to 1950 when Taiichi Ohno, 
the chief engineer at TOYOTA, was given the task to come up with an 
ingenious recovery plan for the troubled TOYOTA Motor Company. Ohno 
realised that Detroit’s strategy by which companies specialised in specific sizes 
of cars would not suit his plans for TOYOTA to become a full-range car 
producer (Womack et al 1990:51). Furthermore, the well-known alternative of 
craft production offered no solution to a company that wanted to produce mass-
market products.  
 
Ohno realised that he needed a new approach to production and set out to 
develop an alternative methodology to the mass production methods that had 
been developed and implemented by Henry Ford.  
 
After having observed the high volume, expensive stamping processes of the 
West, Ohno realised that he had to devise a better method for his cash- 
strapped car company. Ohno perfected the technique of quick die changes and 
discovered that it actually costed less per part to make small batches of 
stampings than to run off enormous lots (Womack et al 1990:53). Furthermore, 
making small batches eliminated the carrying cost of the huge inventories of 
finished parts that Western mass production systems required. More importantly, 
making only a few parts before assembling them into a car made stamping 
mistakes more readily visible. This phenomenon eliminated the waste of large 
numbers of defective parts. In order for the system to work, Ohno realised that 
he would need an extremely skilled and a highly motivated workforce (Womack 
et al 1990:53). 
 
2.4.2 The company as a community 
 
The Japanese government decided to restrict direct foreign investment in its 
motor industry to assist TOYOTA to get a foothold in the car-making business 
after the macroeconomic problems that faced Japan during the late 1940s. 
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TOYOTA struck a compromise at the time with the union and its workforce 
whereby a quarter of its workforce was terminated, whilst the remainder 
received two guarantees, namely: 
• Lifetime employment, and 
• Steeply graded pay by seniority, rather than by specific job function, and 
linked to company profitability through bonus payments. 
 
In return, the TOYOTA workers agreed to be flexible in work assignments and 
to be active in promoting company interests through suggesting and 
implementing improvements. In essence the workers became part of the 
TOYOTA community. Ohno realised the implications of this historic settlement. 
It meant that workers, now enjoying lifelong employment, had become a 
significant fixed cost to TOYOTA and it made sense to continuously enhance 
worker skills and to gain the benefit of their knowledge and experience 
(Womack et al 1990:55). 
 
2.4.3 Lean production in the assembly plant 
 
Taiichi Ohno capitalised on the situation and implemented lean production in 
the assembly plant by making teams of workers responsible for their pieces of 
work on the line. Ohno also made each team responsible for the quality of its 
work, as well as housekeeping and minor tool repairs. The teams were also 
required to set aside time to suggest ways to improve the process collectively. 
Rather than performing reworks at the end of the assembly line, Ohno devised 
a system whereby each worker could stop the assembly line when a defect was 
observed in order for it to be corrected immediately and prevent it from 
occurring in the future (Womack et al 1990:57). 
  
2.4.4 Lean production and the supply chain 
 
Making the thousands of parts that make up a car constitutes the bulk of the 
work involved in car manufacture (Womack et al 1990:58). The coordination of 
this process to achieve high quality and low cost has always represented a 
challenge to the assemblers in the automotive industry.  
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The mass production system attempted to integrate the entire production 
system into a large, bureaucratic command structure. The mass production 
assemblers had various degrees of vertical integration that ranged from 
assembler to assembler according to the percentage of in-house parts 
manufacturing. The mass production approach incorporated many make-or-buy 
decisions, but these seemed irrelevant to Ohno who was more concerned about 
how the assembler and its suppliers could work smoothly together to reduce 
costs and improve quality, regardless of what formal and legal relationship they 
might have (Womack et al 1990:58).  
 
Ohno further dismissed the mass production approach to product design 
whereby the assembler’s central engineering department would design the 
parts and pass the drawings to its suppliers to bid on a given number of parts, 
of given quality, delivered at a given time. Ohno realised that this approach 
whereby supplier firms worked to blueprint provided little opportunity or 
incentive to the suppliers to suggest improvements based on their own 
manufacturing experience. In the mass production system supplier success 
depended largely upon price, quality and delivery reliability and car assemblers 
easily switched business between supplier firms at relatively short notice.  
 
Furthermore, Ohno observed that the organisation of suppliers in vertical chains 
and playing them off against one another to achieve the lowest short-term cost 
blocked the flow of information horizontally between suppliers, for example on 
the latest advances in manufacturing techniques (Womack et al 1990:59).  
 
As far as quality was concerned, Ohno observed that the assembler knew very 
little about its suppliers’ manufacturing techniques and as such it was hard to 
improve quality, except by specifying a maximum acceptable level of defects 
(Womack et al 1990:60).  
 
Inflexible tools in supplier plants and the erratic nature of orders from 
assemblers responding to shifting market demand resulted in suppliers building 
large volumes of one type of part before changing the machinery over to the 
next. This resulted in large, costly inventories of finished parts in the warehouse. 
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The parts were often only found to be defective upon fitment at the assembly 
plant. 
 
Ohno responded to these challenges by establishing a new, lean production 
approach to components supply (Womack et al 1990:60).  
 
Suppliers were arranged into functional tiers, irrespective of the legal relation of 
the supplier to the assembler. First tier suppliers were made responsible for 
working as an integral part of the product-development team for a new product. 
Suppliers were handed performance specifications and had the responsibility to 
engineer a component or assembly that met the performance specification. 
TOYOTA also encouraged the sharing of information amongst suppliers. 
Second tier suppliers were assigned the task of fabricating individual parts. 
Second tier suppliers were also grouped into supplier associations to allow for 
the sharing of manufacturing information amongst them.  
 
In sharp contrast to the mass production approach, TOYOTA did not vertically 
integrate its suppliers into a single, large bureaucracy, but rather spun its in-
house supply operations off into first tier supplier companies in which TOYOTA 
retained a fraction of the equity. Over time, its first tier suppliers acquired the 
remaining equity in one another. 
 
Finally, TOYOTA shared its personnel with its supplier-group firms. Its suppliers 
became real profit centres as opposed to the pseudo-profit centres of the 
vertically integrated mass producers. Its suppliers became intimately involved in 
TOYOTA’s product development activity and accepted TOYOTA people into 
their personnel systems.  
 
Ohno also developed a new way of coordinating the daily flow of parts within its 
supply system, namely the JIT or kanban system which practically eliminated all 
inventories. This method forced all members to focus on anticipated problems 
before these became serious enough to stop the production line. Ohno’s lean 
supply chain soon became a major strength of the lean production system 
(Womack et al 1990:62). 
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2.4.5 Lean production tools 
 
The perfect lean factory only makes products when requested to do so by the 
customer. There is no need for the customer to wait on delivery. Every product 
may be different from the next, depending on individual customer requirements. 
There are no inventories of materials between production stages inside the lean 
factory. Defect-free products are transferred from one process to the next.  
To achieve this ideal state, changes to existing mass production methods 
become necessary. 
 
The perfect lean factory represents a state of continuous flow that requires 
several lean tools to operate effectively. These tools are briefly discussed in the 
following sections: 
  
2.4.5.1 Single-piece flow 
Lean manufacturing requires that the production stations are 
physically moved to represent the sequence in which a part is 
produced. This allows for parts to be made one at a time and move 
from the one production step to the next. In this manner inventory is 
eliminated between production stages, whilst defects can be 
discovered before an entire batch of defective parts has been made. 
 
2.4.5.2 Pull scheduling 
In a “pull” system team members at a work station only take the parts 
that they need for processing from the previous work stations. At the 
previous work station this serves as a signal to manufacture enough 
to replenish the number of parts that has been taken, and no more 
(Russell & Taylor 2003:517). The work stations operate in a 
synchronised manner without the need for a comprehensive 
scheduling system.  
 
2.4.5.3 Kanban 
A lean manufacturing system uses a card or “kanban” system to 
control work-in-progress, production and the flow of inventory in the 
plant. In the “pull” system, each “kanban” card represents a standard 
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production quantity or size of container. “Kanbans” are used for 
authorising the production and the movement of parts in the factory 
(Russell et al 2003:518). Nothing is produced without authorisation by 
means of a “kanban”.  
 
“Kanban” use is not limited to the factory, but is also used to order 
material from the suppliers. A filled container is brought by the 
supplier directly to where it is required in the factory, whilst an empty 
container is collected as a “kanban” for replenishment (Russell & 
Taylor 2003:520).  
 
2.4.5.4 Quality at the source 
In a lean manufacturing factory each station on the line has the 
responsibility to deliver defect-free products to the next station. This is 
in sharp contrast to the mass production philosophy where 
comprehensive quality inspection takes place only at the end of the 
production line.  
 
In the TOYOTA production system, the workers have the authority to 
stop the line when a defect is identified. This practice is called “jidoka” 
in Japanese (Russell & Taylor 2003:527). When the line is stopped, 
engineers, supervisors and maintenance personnel converge on the 
line to solve the problem and eliminate the root cause. Additional time 
is scheduled during the day to provide workers with the opportunity to 
investigate problems, perform basic maintenance functions and 
perform housekeeping and planning. To support the system of quality 
at the source, a philosophy of continuous improvement, or “kaizen”, 
and full employee involvement in the continuous improvement 
process is required (Russell & Taylor 2003:527).  
 
2.4.5.5 Flexible resources 
Lean production requires the use of adaptable, multi-purpose 
machines that can manufacture parts in small quantities. The 
machines are small enough to be moved around to where they are 
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needed within U-shaped manufacturing cells (Russell & Taylor   
2003:512).  
 
In this manner the production of waste in the form of large inventory 
or scrap is avoided. A lean production environment also requires 
flexible workers that can operate more than one machine at a time 
(Russell & Taylor 2003:512). It prevents a worker standing idle as is 
commonly the case in a mass production environment.  
 
To support the flexibility of workers, it is necessary for workers in a 
lean production factory to be multi-skilled and this is supported by 
comprehensive training plans. Knowledge of the training status of 
each worker allows workers to be moved around to suit the workload 
without affecting quality in a negative manner.  
 
2.4.5.6 Quick set-ups 
Russell and Taylor (2003:523) state that the small batch and mixed-
model production characteristics of a lean environment require an 
ability to change set ups quickly.  
 
2.4.5.7 Standard work 
Ohno developed the concept of standard work sheets, compiled by 
workers, that can be understood by everybody. The standard work 
sheet records (Russell & Taylor 2003:514) the tasks required to 
perform an operation. No process can be improved unless it is 
standardised. The standards serve as specific guides, but allow 
enough room for flexibility. Pride and ownership is developed 
amongst workers by allowing them, rather than industrial engineers, 
to improve the standards. It allows for workers to continuously 
redesign their own jobs, which creates pride, innovation and 
continuous improvement. 
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2.4.5.8 Autonomation 
Machines are equipped with error-proofing or “poka yoke” devices 
that physically prevent an error or wrong action from occurring 
(Russell & Taylor 2003:527).  
 
2.4.5.9 Cellular layout 
It involves arranging equipment in the form of a “U-shape” that is 
dedicated to the production of similar parts in a manufacturing cell 
(Russell & Taylor 2003:514). In order to successfully utilise a 
manufacturing cell, the following prerequisites must be met, namely: 
• Sufficient volumes of a product family must exist; 
• Small, dedicated and movable equipment must be available; and 
• Flexible, cross-trainable workers must be available. 
 
During cellular manufacturing, the travel time and distance of parts 
are minimised. This improves the flow of parts, since single-piece flow 
occurs. Work-in-progress levels are extremely low, delivery time is 
more accurate, and machine utilisation is increased, whilst quality 
feedback is immediate. 
 
2.4.5.10 Total productive maintenance (TPM) 
Machine breakdowns in a lean factory cannot be afforded, since it will 
cause the line to come to a standstill. The concept of TPM was 
developed in Japan by Nakajima. TPM is pro-active in nature and 
uses a team approach to focus on the condition of the shop floor. 
Production workers who continuously work on the equipment are 
trained to diagnose technical problems and are even capable of 
solving small problems (Russell & Taylor 2003:529). This capability 
results in reduced equipment downtime in the factory.  
 
TPM results in a cleaner working environment. The production 
workers can solve minor problems themselves, whilst the 
maintenance personnel can focus their efforts on finding the root 
causes of breakdowns to prevent similar problems in the future.  
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2.4.5.11 Uniform production levels 
It is important that the production schedule is levelled for the “kanban” 
pull system to operate effectively. This implies that the production 
volume and mix must be even over time (Russell & Taylor 2003:525). 
Level scheduling is called “heijunka” in Japanese. Smaller batches 
are typically produced and work-in-progress is reduced. This 
improves the rhythm and regularity of production, which simplifies 
production planning and control. The control becomes visible and 
transparent to all, even to upstream suppliers.  
 
2.4.5.12 Mixed modelling 
The aim of mixed modelling (Russell & Taylor 2003:526) is to match 
production with demand using a regularised schedule that prioritises 
star or popular products. It requires the use of even smaller batch 
sizes. To make this work successfully, parts have to be supplied to 
the assembly line in the order in which the products are assembled. 
The process is often referred to as sequential just-in-time or S-JIT. 
 
2.4.5.13 Continuous improvement 
It involves the improvement of factory performance with many small, 
incremental steps. The process is referred to as “kaizen” in Japanese 
and requires the involvement of everyone (Russell & Taylor   
2003:527). It requires the continuous questioning of the basic 
workings of an operation. The process uses the familiar Plan-Do-
Check-Act cycle, shown in figure 2.1. The current method is firstly 
studied in the PLAN stage. A plan of action is implemented in the DO 
stage. The CHECK stage follows, where the implemented solution is 
evaluated for effectiveness. In the final ACT stage, the implemented 
solution is standardised if it has been successful. Otherwise, the cycle 
is repeated. 
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Figure 2.1: The Plan-Do-Check-Act continuous improvement cycle 
 
  
Source: Pieterse 2005:34 
 
 
2.4.5.14 Visual management 
Visual communication methods are used in the lean production 
environment to provide fast communication between teams and co-
workers (Russell & Taylor 2003:527). Visual information is used to 
indicate to a team how it is performing against goals set by the team 
and the company. Visual information can also be used to indicate the 
performance of the entire plant against productivity, quality and 
delivery goals. It is important for teams to develop their own visual 
controls that are applicable to their own work content. Charts or 
diagrams can be used by the team to indicate target values and 
update their current performance in each of the aspects that they 
monitor. Common aspects that are monitored on team charts include 
safety performance, quality performance and output. In order for 
visual information to remain meaningful it is important that charts are 
updated regularly and are simple to understand. Continuous 
ACT   PLAN 
    
    
    
    
              
 
CHECK  DO 
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improvement aspects such as the number of suggestions offered per 
team are also often visually displayed on team boards.   
 
A common form of visual communication in a lean production plant is 
the Andon cord that is placed above each work station so that a team 
member can pull the cord when a problem is identified. This stops the 
production line, whilst the whole team gathers to fix the problem and 
prevent it from happening again (Womack et al 1990:57).  
 
Andon boards represent another form of visual display (Russell & 
Taylor 2003:527) where different colour lights are used to signal 
different messages. For example, a white light signals that the 
process is running behind schedule, whilst a green light indicates that 
the process is running well. An amber light shows that a supervisor is 
needed in the area. A red light indicates that production has stopped 
and assistance is immediately required. A blue light signals that parts 
are needed or that parts may be picked up. Andon light systems are 
commonly used in lean production factories to monitor the work site 
status.  
 
2.4.5.15 Supplier networks 
TOYOTA uses a small number of suppliers when compared to mass-
producers and develops strong, working relationships with its 
suppliers to improve quality and responsiveness (Russell & Taylor   
2003:530). The suppliers are also taught how to use “kanbans”. 
Suppliers that meet the quality standards can deliver parts directly to 
the assembly line without it being counted or inspected.  
 
Since South African manufacturers typically have much longer supply 
lines when compared to their Japanese counterparts, it is difficult to 
match the frequency of delivery in Japan, but the number of suppliers 
can still be reduced and close working relationships can be 
established with fewer suppliers in terms of part quality and design.  
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In order for all possible savings and benefits to be realised, it is 
necessary that the suppliers also follow JIT principles, rather than the 
assembler practicing lean manufacturing in isolation.  
 
During the development of the TOYOTA production system, Taiichi 
Ohno soon realised the importance of the suppliers working closely 
with the assembler to derive the benefits of lean manufacturing.  
 
The research paper focuses on this aspect with special reference to 
the nature of the relationship that exists between the selected OEM 
and its first tier suppliers and the impact of lean manufacturing at the 
selected OEM on its first tier supplier base.  
 
 
The proper implementation of the lean production tools described above leads 
to the elimination of all forms of waste or “muda” in a manufacturing 
environment. Examples of waste include watching a machine run, waiting for 
parts, counting parts, overproduction, moving parts over a long distance, storing 
inventory, looking for tools, machine breakdowns and reworks (Russell & Taylor  
2003:513). 
 
The same tools can be used to eliminate all forms of waste from the supply 
chain in order to reduce costs and improve quality. 
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2.5 SUMMARY 
 
In this chapter a brief overview of the earlier automotive manufacturing 
methodologies, namely craft production and mass production was provided.  
 
Lean production was viewed in greater depth, with a special emphasis on the 
tools of lean production, namely those that establish single-piece flow and tools 
used to smooth the flow of parts in the factory.  
 
The lean tools required to establish single-piece flow, namely pull scheduling, 
kanban, quality at the source, flexible resources, quick set-ups, standard work, 
autonomation and cellular layout were briefly explained. 
 
This was followed by a brief explanation of the lean tools that are used to 
smooth the single-piece flow in the plant, namely TPM, uniform production 
levels, mixed modelling, continuous improvement, visual management and 
supplier networks.  
 
In chapter 3 the concept of automotive customer-supplier relationships will be 
investigated. Various models will be considered to ascertain what factors 
characterise the relationships between automotive assemblers and suppliers.  
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CHAPTER 3 
 
AUTOMOTIVE CUSTOMER-SUPPLIER RELATIONSHIPS  
 
 
3.1 INTRODUCTION 
 
A brief introduction of the earlier automotive manufacturing technologies, 
namely craft and mass production, was given in chapter 2. It was followed by a 
discussion of the main lean production tools used in modern day manufacturing.  
 
In this chapter the researcher will focus on the concept of customer-supplier 
relationships and its role in supporting the effective implementation of lean 
manufacturing amongst first tier automotive suppliers.  
 
One of the key challenges faced by many modern day organisations practicing 
lean manufacturing principles is how to achieve and maintain close 
relationships with suppliers. Effective customer-supplier relationships are widely 
recognised as crucial to the successful implementation of lean manufacturing 
principles to achieve high levels of efficiencies and effectiveness within 
assembly plants. It is believed that only through maintaining close customer-
supplier relationships can assemblers achieve meaningful cost reductions and 
quality improvements that can translate into sustained competitive advantage in 
the global market place. The Japanese have practiced collaborative “supplier 
partnering” since the 1960s (Schonberger 2001:20). 
 
As stated in chapter 2, Ohno acknowledged the importance for assemblers to 
work closely with first tier suppliers during the early stages of lean production 
development (Womack et al 1990:59). Ohno recognised that the successful 
implementation of lean production depends heavily upon how closely 
assemblers and first tier suppliers can work together to reduce mutual costs and 
improve quality. Hines (1994) supports this view by Ohno and attributes the 
success of lean production implementation in Japan to the development of lean 
supplier networks, also referred to as Kyoryoky Kai in Japanese. The Kyoryoku 
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Kai or supplier associations form the basis of the competitive advantage 
enjoyed by Japanese assemblers over their Western counterparts. This 
realisation stood in sharp contrast to the vertical integration strategy 
implemented by FORD and Sloan at GENERAL MOTORS for the automotive 
mass production industry (Lamming 1993:29).  
 
The American Big Three, namely GENERAL MOTORS, FORD and CHRYSLER, 
believed in moving component manufacturing in-house as much as possible 
through the creation of subsidiary divisions. Over time the cosiness associated 
with the protected positions of subsidiaries within the mass automotive 
manufacturers reduced the competitiveness amongst the component suppliers. 
The total control exerted by the mass producers resulted in an increasing lack 
of supplier response and customer service (Lamming 1993:60). Information 
exchange across divisional boundaries and interdivisional politics played a more 
important role than customer service. These developments caused inefficiency 
in component supply within the vertically integrated groups (Lamming 1993:60).  
 
By contrast, the Japanese keiretsu style of vertical integration yielded success, 
mainly because customer service remained a strategic objective. This was due 
to the interaction between customer and supplier always being aimed at the 
benefit of both parties and the customer (Lamming 1993:60). Oliver, Delbridge 
and Barton (2002:9) argue that the relatively close relations between customers 
and suppliers in the Japanese automotive industry, driven by the keiretsu 
system, provide a major support to the manufacturing operations of the 
Japanese assemblers by creating high trust relationships that facilitate 
collaborative behaviour, such as joint cost reduction initiatives and problem 
solving activities. Some Japanese automotive manufacturers have gone further 
by establishing centres to support suppliers with lean practice implementation.  
 
3.2 CUSTOMER-SUPPLIER RELATIONSHIP ASSESSMENT FACTORS 
 
Lamming (1993:146) states that the relationship between an automotive 
assembler and its component supplier can be assessed against several 
different aspects, attitudes and environmental factors. These factors are shown 
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in table 3.1 and can be used to analyse the nature of the relationship and to 
gain an improved understanding thereof.  
 
Table 3.1: Customer-supplier relationship assessment factors   
RELATIONSHIP FACTOR EXAMPLES 
The nature of competition in the 
components / supply market. 
Price-based, cut-throat, negotiation- or 
technology-based, collaborative, etc.  
The basis upon which sourcing 
decisions are made. 
Price bids, supplier accreditation,  
track record, etc.  
The role played by data and 
information transfer and the joint 
management approach thereto. 
One-way, closed or open book, cost 
transparency, electronic data 
interchange, etc. 
The attitude towards capacity planning 
and the joint management approach 
thereof. 
Independent, shared problem, tactical 
make or buy, strategic planning, etc.  
Delivery practices. Buyer’s whim, erratic, JIT, etc. 
The manner of dealing with price 
changes and the attitude towards 
them. 
Traditional price negotiation, suicidal 
pricing, collaboration on reductions, 
etc. 
The attitude towards product quality 
and the management approach 
thereof. 
Goods inward inspection, aggressive 
campaigns, joint efforts, parts per 
million quality, etc. 
The role of research and development 
and its management approach.  
Assembler designs and dictates, 
shared development, supplier leads. 
Source: Lamming 1993:147 
 
 
3.3 CUSTOMER-SUPPLIER RELATIONSHIP MODELS 
 
3.3.1 The Four-Phase Model 
 
The so-called Four-Phase model consists of four distinct phases that describe 
the evolution of customer-supplier relationships in the automotive industry. The 
model is shown diagrammatically in figure 3.1. 
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Figure 3.1: The Four-Phase customer-supplier relationship model 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Researcher’s own construction 
 
The model phases attempt to explain the development of customer-supplier 
relationships in the automotive industry from the early 1970s onwards.  The 
main relationship characteristics of the different phases are summarised in the 
next table. 
 
 
 
 
Partnership  Traditional 
Phase  phase 
 
 
 
  4      1 
 
  3      2 
 
 
 
Resolved   Stress 
Phase  Phase 
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Table 3.2: Characteristics of the four phases of the customer-supplier relationship model 
 
CHARACTERISTIC MODEL 
TRADITIONAL STRESS RESOLVED PARTNERSHIP  
(Before 1975) (1972-1985) (1982 onwards) (1990 onwards) 
The nature of 
competition 
Closed, but friendly Closed; chaotic Closed;  
some collaboration 
Collaboration; tiering; still 
dynamic 
The basis of 
sourcing 
decisions 
Price-based; lowest 
bid 
Price-based Price; quality 
and delivery 
Performance; costs; long-
term 
The role of data 
and information 
exchange 
Very restricted One-way; supplier 
must open books 
Two-way; 
short-term 
Two-way; long-term 
 
 
The management 
of capacity 
planning 
Few problems; poor 
scheduling 
Spasmodic; no system Linkages appearing Coordinated and jointly 
planned 
Delivery practice Large quantities Unstable; variable; no 
notice of changes 
Smaller quantities; 
stabilizing demands 
Small quantities; agreed 
basis; dynamic  
(JIT) 
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Dealing with price 
changes 
General negotiation;  
A game (win/lose) 
Conflict in negotiation; 
(lose/lose) 
Annual economics  
(win/lose) 
Annual economics plus  
planned reductions 
(win/win) 
Attitude towards 
product quality 
Inspection / 
arguments 
Aggressive campaigns; 
SQA 
Joint effort towards 
improvement 
Joint planning for 
developments 
The role of 
research and 
development 
One-sided Shared for cost 
reductions only 
Shared for developments Shared 
The level of 
pressure 
Low / medium High and volatile Medium Very high; predictable 
Source: Lamming 1993:152 
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The traditional model is characterised by plenty of business. Whilst competition 
is fairly friendly, it is perceived as closed, that is a gain of business for one 
supplier is a loss of business for another (Lamming 1993:154). A buyer will ask 
many suppliers to bid for business and use the post-bid negotiation process to 
reduce the piece price. Sourcing decisions in this model mean that the supplier 
with the lowest bid is awarded the contract. When a buyer finds a cheaper 
source, the business can easily be re-sourced. Lamming (1993:155) argues that 
the supplier and customer only come together to trade from two separate, but 
related industries. Price remains the only criterion for the choice of source. The 
business conditions in the traditional model remain uncertain for both parties. It 
is further argued that the traditional model treats negotiation as a “game”, and 
mostly creates a “win-lose” situation (Lamming 1993:158). The attitude towards 
quality in the traditional model involves a laissez faire approach, whilst the 
suppliers are seldom involved in new vehicle development. Suppliers are 
seldom required to offer advice or to innovate.  
 
To summarise, the traditional model involves haphazard purchasing, dealing 
inefficiently with poor information and little real competition that require 
improvement (Lamming 1993:159).   
 
The underlying driving force in the stress model is a reduction in unit costs 
(Lamming 1993:159). The pressure on buyers to achieve price reductions 
increases steeply. Competition between suppliers is extremely fierce in the 
stress model and causes a lack of proper planning capacity. Sourcing decisions 
are solely based on price. Data and information exchange take place one way 
and become a weapon in the hands of the buyer, thereby forcing suppliers to 
open their cost books to the buyers. In the stress model suppliers are also faced 
with the dilemma of having to improve product quality and participate in cost 
reduction efforts through product re-design activities (Lamming 1993:159). In 
this model, assemblers lodge Supplier Quality Assurance (SQA) campaigns 
amongst suppliers in order to improve product quality, but the adoption of these 
formalities leads to additional costs to the suppliers (Lamming 1993:162). The 
idea that suppliers must become involved in product development comes from 
desperation to reduce costs. Lamming (1993:163) states that the level of 
pressure in relationships is very high in the stress model.  The model contains a 
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significant number of lean production principles (Lamming 1993:163), namely 
the opening of information channels, the acceptance of working to short-notice 
requirements, the involvement of suppliers in product development and the 
adoption of disciplines in quality control.      
 
The next phase, described by the resolved model, reflects a certain degree of 
collaboration amongst suppliers, whilst assemblers include quality performance 
with price in sourcing decisions. Suppliers are required to satisfy the SQA 
requirements of an assembler in order to qualify for new business allocation. 
Delivery requirements are more stringent in the resolved model, since 
assemblers understand JIT methods better (Lamming 1993:164).  
 
Lamming (1993:167) states that pressure on costs remains high in the resolved 
model and assemblers expect suppliers to provide product solutions. Suppliers 
gain control of their processes in the resolved model. 
 
The increased pressure on the world automotive industry to implement best 
practice methods reveals several shortcomings in the resolved model (Lamming 
1993:168). Certain aspects are reluctantly accepted by both assemblers and 
suppliers, such as the free exchange of cost data and build figures. Cancellation 
of supply requests on short notice and rejected deliveries place huge strain on 
relationships. These difficulties result in the development of a so-called best-
practice model, initially known as the Japanese model (Lamming. 1993:169). 
The model is based upon three pillars that ensure a secure relationship 
between assembler and supplier, namely:   
• the control of the relationship by the assembler (senior partner); 
• recognition of the specialist abilities of the supplier as crucial to the 
relationship; and 
• the recognised necessity to have some form of shared capital or financial 
tie. 
Lamming (1993:169) states that these pillars form part of the TOYOTA policy 
defined by Kiichiro Toyoda in 1940. The essence of the success of the 
Japanese best practice model is partnership between the two parties engaged 
in the relationship. Accordingly, the model is re-named the partnership model.  
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Lamming (1993: 170) refers to the main features of the partnership model as 
follows: 
 
• Competition is dynamic and fierce. 
• The supply chain is structured to provide an optimum combination of 
complementary assets. 
• Suppliers are tiered to take responsibility for specific parts of the 
manufacturing process. 
• Suppliers make use of all available resources, including those from other 
suppliers. 
• Improving service and fulfilling customer expectations are the driving 
forces of the relationship. 
• Cooperation amongst suppliers and with the assembler is crucial to the 
success of the relationship. 
• Rather than employing the mechanisms of competitive tendering, namely 
enquiries and bidding, sourcing decisions are based on open discussions 
on costs and vehicle build. 
• Efficient and effective information exchange is practised. 
• Dual sourcing is used when necessary to meet volume requirements. 
• Capacity is coordinated and deliveries are made on a JIT basis. 
• The assembler is involved in improvements to the supplier’s processes 
through a joint approach to total quality and product development.  
• The complexity of the partnership relationship and its dependence on 
mutual commitment lead to high levels of pressure to perform. 
 
Burnes and Dale (1998:60) agree with Lamming (1993) that collaboration and 
trust form the basis for partnership in a relationship between an assembler and 
a supplier. Burnes and Dale (1998:61) confirm that the supplier becomes 
involved in product design when a partnership relationship is formed between 
an assembler and a supplier. Burnes and Dale (1998:61) also support the view 
expressed by Lamming (1993) that partnerships develop into relationships as 
opposed to traditional adversarial relationships that tend to be short lived.  This 
view is further supported by Christopher, Payne and Ballantyne (1991:81) who 
state that partnership requires a fundamental change in attitude on behalf of 
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both assembler and supplier in order to share mutual goals and risks if rewards 
are to be shared mutually.  
 
Christopher (2005:40) reinforces the ideas expressed by Lamming (1993) and 
Burnes and Dale (1998) that buyer-supplier relationships must be based upon 
partnership and commitment associated with high levels of trust if mutual 
financial benefits are to be gained from the relationships. 
 
Laseter (1998:12) confirms that relationship building between a customer and 
its supplier must incorporate high levels of trust, goal congruence, mutual 
dependence and extensive two-way communications. 
 
Lamming (1993:174) argues that customer-supplier relationships in the 
automotive industry have evolved over the last three to four decades through 
essentially four phases. The traditional model was a result of mass production, 
whilst the stress model followed due to the increased threat of international 
competition and the major downturn experienced in the markets. The resolved 
model developed as a means of seeking solutions to the problems caused by 
the stress model and allowed for the transition to the partnership model.  
 
Although largely useful, the partnership model has significant shortcomings, 
such as its failure to be directly applied to global operations where cultures and 
attitudes differ. A revised best practice model suitable to global operation is 
needed. The resultant model is known as the post-Japanese model, but it has 
subsequently developed into the lean supply model (Lamming 1993:175). 
 
3.3.2 The Lean Supply model 
 
Lamming (1993:178) argues that the Japanese or partnership model suffers 
from a limitation in so far that assemblers and suppliers are developed as senior 
and junior partners. As a result, the richness of equality in the collaboration 
found in relationships between assemblers and suppliers is missed. It is 
necessary for the partnership model to be extended to a fifth phase for global 
application. The emergence of lean production concepts emphasizes the need 
for a model that applies to the entire automotive industry, rather than simply to 
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the component supply process (Lamming 1993:179). The resultant model is 
called the lean supply model, after it was initially termed the post-Japanese 
model. The lean supply model provides the world automotive industry with a 
strategic framework for assembler-supplier relationships (Lamming 1993:179).  
The evolution of relationships is diagrammatically shown in figure 3.2. 
 
Figure 3.2: The transition of customer-supplier relationships into lean supply 
 
Source: Researcher’s own construction 
 
 
 
The core characteristics of the lean supply model are summarised in table 3.3. 
 
 
Table 3.3: Features of the lean supply model of customer-supplier relationships 
CHARACTERISTIC MODEL: 
LEAN SUPPLY 
Nature of competition Global operation with local presence;  
Growth through mergers and 
acquisitions; 
Dependent on collaboration and 
alliances 
4-PHASE MODEL 
 
• Traditional 
phase 
 
• Stress 
phase 
 
• Resolved 
phase 
 
• Partnership 
phase 
 
 
 
 
POST-JAPANESE 
MODEL 
 
 
 
LEAN 
SUPPLY 
MODEL 
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Basis of sourcing decisions Early involvement of established 
supplier in vehicle development;  
Joint efforts in target costing; 
Single and dual sourcing; 
Re-sourcing as a last resort after 
improvement attempts 
Role of data and information 
exchange 
True cost transparency; 
Two-way discussion on costs and 
volumes; 
Electronic data interchange; 
Kanban system for production 
deliveries  
Management of capacity planning Synchronized capacity; 
Flexibility to operate with fluctuations; 
Discussion of regional, strategic 
investments 
Delivery practice True JIT with Kanban; 
Local, long distance and international 
JIT 
Dealing with price changes Price reductions based on cost 
reductions from joint efforts 
Attitude towards product quality Supplier vetting schemes become 
redundant; 
Mutual agreement of quality targets;  
Continuous improvement with kaizen 
Role of research and development Integrated between assembler and 
supplier; 
Development of component systems;  
Integration between supplier expertise 
and assembler systems 
Level of pressure Very high for both parties; 
Self-imposed; 
Not culturally specific 
Source: Lamming 1993:194 
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Competition in a lean manufacturing environment is global in nature and a 
readiness must exist on the part of the supplier to provide a local service to the 
assembler in whichever part of the world it is required. This comprehensive 
support forms a mandatory part of the lean supply relationship, according to 
Lamming (1993:195), and goes beyond partnerships described by the 
Japanese model. Rather than simply following the senior partner or assembler 
in the relationship, the supplier must develop strategies to provide global cover 
by balancing its portfolio of customers and relationships.  
 
Lamming (1993:195) further states that lean supply requires the supplier to 
develop technologies independent from the requests received from the 
assembler. This may often require the supplier to assume the leading role in 
innovation and technology in the relationship with the assembler.  Resources 
are required to render the necessary services and growth can be achieved 
through mergers and acquisitions. 
 
Traditional competitive bidding as the basis for sourcing decisions is not 
compatible with lean supply. Sourcing from suppliers provides stability that 
allows the assembler to plan its model development and production (Lamming 
1993:196). Lean product development requires the early identification of 
suppliers for the key technologies of a new vehicle. According to Lamming 
(1993:197), the lean supply model puts great significance on the working 
relationship developed when sourcing decisions are made.  
   
Lamming (1993:197) reasons that assemblers and suppliers use information 
and data exchange to develop joint competitive strength during lean supply. 
This stands in sharp contrast to the traditional model where information and 
data exchange is used as a tactical weapon against one another. To achieve 
this, the supplier firstly requires confidence in the information provided by the 
assembler and must further be able to relate its own business to the sales 
market of the assembler. Secondly, Lamming (1993:197) argues that a supplier 
must be able to work confidentially with more than one assembler at a time. 
Thirdly, the supplier must relate its operation to the final market without the 
smoothing traditionally offered by batch production which acts as a buffer 
between the supplier and the final market. Electronic data interchange (EDI) 
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allows for the electronic transmission of technical and operational computerised 
information between assembler and supplier and vice versa. Confidence in 
relationships allows for the full use of EDI in lean supply situations.  
 
Lamming (1993:198) mentions that capacity planning and the communication 
thereof must be jointly undertaken by the assembler and the supplier, for lean 
supply to be effective.  
 
Delivery practice in lean supply involves JIT practice, not necessarily limited to 
close proximity (Lamming 1993:199). 
 
Lean supply demands joint efforts towards cost reduction initiatives as a part of 
information exchange. Value analysis is used as a tool in lean supply by the 
assembler and the supplier in conjunction with accurate information on costs 
achieved through team work (Lamming 1993:200). Real cost reductions 
become possible only through fostering close relationships between assemblers 
and suppliers. Lamming (1993:200) believes that agreement on the sharing of 
benefits resulting from kaizen activities is needed between the assembler and 
the supplier for the tool of value analysis to work effectively. 
 
Lamming (1993:201) further considers the approach followed towards quality in 
the mass production situation to be aggressive and dogmatic where supplier 
quality rating schemes are implemented by assemblers. The constant vetting of 
one another by partners is contrary to lean supply. Lean supply proposes that it 
makes little sense for the customer to be constantly checking up on its partners. 
However, if performance measurement against agreed criteria occurs in order 
to assist the supplier and assembler with the relationship, it is acceptable within 
lean supply (Lamming 1993:201).  
 
Lamming (1993:201) states that once defect levels measured in parts per 
million are achieved, the relationship in lean supply exists, based on the 
assumption that quality levels will be constantly improved and the relationship 
becomes focused on joint efforts to resolve problems that arise.  Lean supply 
demands of a supplier to take the lead in quality control initiatives, rather than 
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simply awaiting and following the instructions of the assembler. This facilitates 
true collaboration in the relationship. 
 
According to Lamming (1993:202), assemblers in the lean supply model focus 
their attention towards core vehicle activities and rely on their suppliers to 
develop sub-assemblies and functional sub-systems. Duplication of effort is 
eliminated and the most appropriate resources are applied to the task.  
 
In lean supply, the suppliers are involved from the earliest stages of new 
models to advise on basic technologies. The relationship rests upon a degree of 
trust, because for the supplier an increased activity in research and 
development is based on the belief that the assembler will not unreasonably 
exploit the results of such activity. Lamming (1993:202), however, states that 
mutual agreement exists between the assembler and the supplier on salient 
points and includes transparency of information and correct behaviour.  
 
Lamming (1993:202) argues that the lean supply model incorporates high levels 
of pressure to perform at the elevated levels required to meet mutual 
expectations. The source of the pressure is self-imposed in the lean supply 
environment, because the lean supplier has to drive itself harder than the 
assembler does. This changed attitude is one of the most difficult aspects of 
lean supply and management is responsible for ensuring that the competitive 
environment remains dynamic to avoid complacency on the part of suppliers.  
 
In conclusion, Lamming (1993:208) points out that lean supply goes beyond 
partnership, because partnership involves a senior versus a junior relationship 
between the assembler and the supplier. Lean supply, on the other hand, 
demands equality in the relationship between the assembler and the supplier 
and collaboration between equals becomes a prerequisite. Lamming (1993:208) 
argues that supplier accreditation schemes and supplier development teams 
are characteristics of a senior partner assisting a junior partner, rather than 
collaboration between equals.  
 
Lean supply needs to move beyond partnership through suppliers leading 
assemblers technologically in areas of expertise.  The evolution of the nature of 
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customer-supplier relationships during the transformation process from mass 
production to lean production is illustrated in figure 3.3. 
 
Figure 3.3: The evolution process of customer-supplier relationships 
 
 
Source: Researcher’s own construction 
 
 
Figure 3.3 illustrates that the collaboration in relationships between firms 
increased over the last few decades. This trend is also underlined by MacDuffie 
and Helper (2005:417). In the mass production environment the automotive 
industry is highly vertically integrated and relationships are adversarial in nature. 
Relationships stem largely from “make versus buy” decisions and are at arm’s- 
length.  
 
MacDuffie and Helper (2005:418) are of the opinion that Japanese automakers, 
in contrast, rely upon a small number of suppliers with whom close collaboration 
and high levels of trust are established. Rather than following a transactional 
relationship approach, relational contracts governed by an understanding of 
both gain and pain are developed. In essence the sourcing decision shifts from 
a “make versus buy” approach to a “how to buy” approach.  
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Coia (2006) states that maintaining an optimal level of supply chain productivity 
is necessary for all successful manufacturers. Close collaboration between 
manufacturers and assemblers form one of the cornerstones for lean supply 
chains. 
    
3.3.3 Other models 
 
Hirschman (1970) categorises customer-supplier relationships as either “exit” or 
“voice” type. The former is managed by the constant threat of “exit”, whilst the 
latter is based on an exchange of views within an ongoing relationship 
(MacDuffie & Helper 2005:418). Table 3.4 indicates the prime differences 
between the “exit” and “voice” relationship types. 
 
Table 3.4: Characteristics of “exit” and “voice” relationships 
“EXIT”-TYPE RELATIONSHIPS “VOICE”-TYPE RELATIONSHIPS 
• Arm’s-length relationships •  Long-term relationships 
• Supplier selection based on 
lowest bid 
• Selection based on supplier 
capabilities 
• Frequent switching amongst 
suppliers 
• Frequent collaboration within 
stable supplier partnerships 
• Reliance on contracts for 
governance 
• Reliance on normative 
understandings for governance 
Source: MacDuffie & Helper 2005:418 
 
Table 3.4 illustrates that the “exit” and “voice” approaches indicate the 
orientation of the customer and the supplier towards the relationship that exists. 
The “exit” relationship type is typically characterised by the exploitation of 
information shared between the parties. On the other hand, the “voice” 
relationship type supports shared norms of reciprocity and strikes a balance 
between the customer’s willingness to invest in the supplier’s capabilities and 
the supplier’s responsibilities to invest in new technology and capacity 
(MacDuffie & Helper 2005:418).  
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MacDuffie and Helper (2005:419) argue that four factors influence the 
relationships between assemblers and suppliers during the past fifty years, 
namely: 
• Global competition has brought Japanese vehicles and manufacturing 
facilities to the United States (US) and increased the pressure on the US 
assemblers to improve product quality through fostering closer 
relationships with suppliers. 
• A trend away from vertical integration started in the US during the 1970s, 
spawned initially by the outsourcing of manufacturing and later design 
activities. 
• Vehicle architecture has primarily been integral, demanding a great deal 
of communication between the designers of different parts.  
• Global overcapacity in vehicle assembly and its parts sector has 
increased price pressure on both assemblers and suppliers.  
 
MacDuffie and Helper (2005:420) reveal that, despite customers demanding 
high levels of collaboration in relationships, a lack of trust often exists, resulting 
in an adversarial type of relationship limited to task-level collaboration. 
Differently stated, such relationships operate in “exit” mode. However, 
MacDuffie and Helper (2005:421) argue that global competition, quality 
requirements and lean production implementation are increasingly demanding 
the development of “voice”-type customer-supplier relationships.   
 
MacDuffie and Helper (2005:420) state that the four trends described above,   
contribute towards an increased level of collaboration between assemblers and 
suppliers. As a result of the higher costs associated with vertically integrated 
suppliers and the persistent integral nature of vehicle product architecture, 
MacDuffie and Helper (2005:428) suggest that assemblers increasingly 
discover that the pursuit of quality requires increased coordination and 
collaboration on design and production with their financially independent first 
tier suppliers. This new collaborative mode no longer fits cleanly into either the 
“exit” or “voice” strategies. The typical “exit” relationship arrangement is moved 
in the direction of longer-term relationships, whilst the typical “voice” pattern is 
challenged by greater competition from new entrants amongst the supplier 
ranks, increased demand from global customers and unfamiliar demands from 
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new customers (MacDuffie & Helper 2005:429). The result is a type of hybrid-
collaborative mode of exchange rather than an “exit” or a “voice” approach. The 
characteristics of the hybrid-collaborative relationship type are reflected in table 
3.5. 
 
Table 3.5: Characteristics of the hybrid-collaborative mode of exchange 
 
“EXIT”-TYPE 
 
“VOICE”-TYPE 
HYBRID-
COLLABORATIVE 
TYPE 
Arm’s-length & 
transactional 
 Long-term & relational  Long-term & relational 
Open for new suppliers 
to bid 
Set of potential suppliers 
mostly closed 
Open to new suppliers, 
after a vetting period 
Competitive selection by 
low bid – frequent and 
speedy exit 
Selection based on 
supplier capability – exit 
rare and slow 
Competitive assessment 
– intermediate frequency 
and speed of exit 
Design simplified by 
customer to enlarge pool 
of suppliers 
Design controlled by 
customer, supplier 
involved via resident 
engineer 
Larger design role for 
supplier, attention to 
supplier design 
capabilities 
No equity stake Often an equity stake Equity stake depends on 
importance of technology
Contracts for 
governance 
Norms / dialogue for 
governance 
Norms + process 
management routines for 
governance 
Codified procedures Tacit procedures Process management 
routines make 
procedures explicit 
Source: MacDuffie & Helper 2005:429 
 
MacDuffie and Helper (2005:430) report that substantial variation exists within 
the hybrid-collaborative mode of exchange between customers and suppliers 
when comparing Western assemblers to their Japanese counterparts.  
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Japanese relationships generally tend to develop from its previous “voice”-type 
exchange mode into a “collaboration with trust” relationship mode. On the other 
hand, Western assemblers, more specifically the Big Three, often attempt to 
gain supplier collaboration from an “exit”-type exchange base, which leads to a 
“collaboration without trust” type of relationship, according to MacDuffie and 
Helper (2005:431). 
 
It is further argued by MacDuffie and Helper (2005:432) that, despite the 
general perception that customer-supplier relationships are converging into a 
collaborative exchange mode, no single emerging pattern exists. Rather, a 
diverse portfolio of viable customer-supplier relationships is found, driven by 
various factors such as: 
• risk hedging; 
• differential importance of criteria (price versus quality versus design); 
• lack of coordination internally at the assembler; and 
• protective supplier moves. 
 
MacDuffie and Helper (2005:434) identify two emerging strategies for customer-
supplier relationships from the hybrid-collaborative type of exchange in the 
future, namely: 
• collaboration without trust; and 
• collaboration with trust. 
 
The logic that underlies this pattern is diagrammatically shown in figure 3.4.  
 
Modern interdependent design and manufacturing practices link assemblers 
and suppliers and confront the uncertain and changing nature of knowledge 
with a willingness to question current routines and past choices as well as to 
explore new alternatives. During the exploration, collaboration emerges 
naturally through the process of dialogue and debate. Individuals are able to 
determine whether the opposing party behaves in a trustworthy, non-
opportunistic manner (MacDuffie & Helper 2005:434). 
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Figure 3.4: The two emerging patterns from the hybrid-collaborative mode 
 
Source: MacDuffie & Helper 2005:434 
 
 
It is suggested that this pragmatic process of collaboration ensures that the 
necessary levels of trust are achieved at the task-level in support of iterated co-
design and persistent task-level relationships (MacDuffie & Helper 2005:434). It 
is further argued that this pragmatic evolution of collaboration enables 
assemblers with an “exit” history to participate in such collaborations, due to 
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separate corporation to assist manufacturers in the US with the implementation 
of lean principles that are embraced by the TOYOTA production system (TPS), 
at a “no cost to the supplier” basis. The TOYOTA Supplier Support Center 
(TSSC) was born in Lexington, Kentucky in 1992 and is staffed by a few TPS 
experts from TOYOTA and group leaders from the TOYOTA plant in 
Georgetown. The TSSC approach is to set up a model line within the supplier 
plant according to TPS principles and then expect the supplier management to 
diffuse TPS throughout the rest of the plant (Liker 1998:6). The TSSC personnel 
follow the TPS philosophy that lean manufacturing is a manufacturing 
methodology that decreases the time line between the customer order and 
shipment through the elimination of waste (Liker 1998:7). 
 
The philosophy of the TSSC personnel is to also assist manufacturers with non-
TOYOTA related production processes and other OEM processes and products 
(Liker 1998:173). Bessinger (2001) confirms that the TSSC assists hundreds of 
companies in North America with the implementation of the TPS. Its focus is to 
work with companies outside of TOYOTA who have an interest in TPS and 
continue TOYOTA’s contribution to society (Ohba & Kuhlman-Voss 2002). 
 
The TSSC provides its services and expertise to US suppliers without charge 
and without any implied quick pay-back, such as price reductions. Its philosophy 
is that its efforts will make suppliers more competitive overall to enable 
TOYOTA to reach its goals on future vehicle programmes. Flinchbaugh (2001) 
confirms that the TSSC supports the development of its suppliers in the 
application of the TPS through training to improve the operational capability of 
its supply base. Johnston and Spear (2001) agree that the TSSC supports the 
improvement efforts of suppliers in North America to eliminate all forms of waste 
and reduce operating costs. 
 
The TSSC concept represents an initiative taken by TOYOTA to foster strong 
long-lasting relationships with its suppliers and to build high levels of trust in its 
supplier relationships. 
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3.5 SUMMARY 
 
In this chapter various models that describe automotive customer-supplier 
relationships were discussed.  The models include the four-phase model, the 
lean supply model as well as the “exit” and “voice” strategies for exchange. In 
addition, the hybrid-collaborative mode for interaction was considered and the 
“collaboration with and without trust” modes that stem from it. 
 
The cited theory supports the opinion of the researcher that OEM supplier 
support practices will impact strongly on the relationship between assemblers 
and suppliers. Reference is made to the fact that TOYOTA has set up a facility 
referred to as the TOYOTA Supplier Support Center in the US to support 
suppliers in the implementation of TPS to increase efficiencies and reduce costs 
through the elimination of waste. 
 
The researcher’s opinion is based on experience gained in the workplace where 
it is found that the approach followed towards a supplier directly affects the 
relationship with the supplier. This phenomenon forms the basis for the current 
study into the impact of supplier support practices on customer-supplier 
relationships and lean manufacturing implementation amongst suppliers.    
 
Chapter 4 will provide a brief situational analysis of the selected organisation in 
order to gain a perspective of its supplier base and the procedures that are 
followed when communicating with the first tier supplier base.   
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CHAPTER 4 
 
A SITUATIONAL ANALYSIS OF THE SELECTED COMPANY  
 
 
4.1 INTRODUCTION 
 
The researcher has provided the reader with an introduction to the research 
topic in chapter 1. The main research problem and the sub-problems of the 
research study have been explained as well as key concepts related to the 
research undertaken.  
 
Chapter 2 provided the reader with a brief overview of the earlier manufacturing 
methodologies applied in the automotive industry, namely craft production and 
mass production. Lean production was viewed in greater detail, with a special 
focus on the lean production tools that are widely applied in the automotive 
industry.  
 
The researcher discussed different theoretical models in chapter 3 to describe 
automotive customer-supplier relationships. The researcher cited the theory to 
demonstrate support for his opinion that OEM supplier support practices impact 
strongly on the relationship between automotive assemblers and suppliers. 
 
In this chapter the researcher will focus briefly on the operational environment 
of the selected organisation. Customer-supplier processes will also be briefly 
examined. 
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4.2 ORGANISATIONAL BACKGROUND 
 
The selected organisation established an assembly facility in Port Elizabeth in 
the 1920s. In later years it expanded to a new assembly plant where it 
assembled CHEVROLET and BEDFORD vehicles initially and later also added 
OPEL and ISUZU brands to its product range.  
 
Due to the increasing political instability that developed in the country after the 
uprising of the Soweto youth in 1976 and the unfavourable political climate that 
followed, the US car giant finally decided to withdraw its interests from South 
Africa in January 1987 (Maritz 2000:66).  
 
After an involvement spanning more than six decades in South Africa, the 
decision by the US manufacturer to divest from the country resulted in the 
largest buy-out by a local management group in the history of South Africa. A 
new local automotive assembler was born and soon became well-known in the 
Eastern Cape. 
 
The newly-formed company drew some of the best automotive management 
potential in the country, realising it had a mammoth task to become financially 
viable in a tough, competitive environment.  
 
Within eighteen months of its formation, the company had made an 
unbelievable financial turn with financial figures returning to the black (Maritz 
2000:66). Production figures and output soared and the rising sales figures 
were indications of the success that awaited the young corporation. Its success 
represented one of the most dramatic turnarounds experienced in the history of 
South African companies. Licensing agreements with SAAB and SUZUKI 
followed for the marketing of these brands in South Africa.  
 
One decade down the road the newly formed company found itself amongst the 
top three manufacturers on the local sales charts, enjoying a total market share 
in excess of sixteen percent. The company found it consistently profitable since 
the local management buy-out and exhibited one of the strongest balance 
sheets in the South African automotive industry (Maritz 2000:66).  
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The US manufacturer soon realised the potential of the new contender in the 
South African automotive market and finally decided to buy back 49 percent of 
the shareholding in the company in December 1997 (Maritz 2000:66). 
  
The company continued to expand through new product introductions and 
improvements to its existing products, as well as through plant upgrading and 
refurbishments. Exports into sub-Saharan Africa became a focus point with 
vehicles exported into right-hand drive markets such as Zimbabwe, Zambia, 
Mozambique, Malawi, Kenya and Mauritius (Maritz 2000:67).  
 
A host of national awards reflected the success enjoyed by the company. These 
included three Car of the Year Awards in 1991, 1994 and 1995, as well as the 
prestigious Top Non-Listed Company Award granted by Business Day and 
Arthur Anderson. Additional accolades were received for productivity, safety 
management and corporate citizenship (Maritz 2000:67).  
 
The final recognition for the successes achieved by the company came in 2004 
when the US manufacturer finally bought out the remaining 51 percent 
shareholding in the company, enabling it to once again become an integral part 
of the worldwide network. Since the return of the US giant, the company has 
gone from strength to strength, with local market share having risen steadily 
(Market share brief, 2006). 
 
4.3 ORGANISATIONAL ENVIRONMENT 
 
The external environment plays a pivotal role in the South African automotive 
industry. Laudon and Laudon (2003:96) discuss Porter’s competitive forces 
model, illustrated in figure 4.1, to indicate that a firm faces a number of external 
threats and opportunities. The model distinguishes between the following five   
forces that impact on any firm, namely: 
• the threat of new entrants into its market; 
• the pressure from substitute products or services; 
• the bargaining power of customers; 
• the bargaining power of suppliers; and 
• the positioning of traditional industry competitors. 
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Laudon and Laudon (2003:96) reason that competitive advantage may be 
gained by enhancing the firm’s ability to deal with customers, suppliers, 
substitute products and services and new entrants to its market which, in turn, 
could change the balance of power between a firm and its competitors in the 
firm’s favour. Porter’s model can be applied to analyse the environment in which 
the selected company operates. 
 
Figure 4.1: Porter’s competitive forces model 
 
 
 
 
Source: Laudon & Laudon 2003:97 
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believed that the type of relationship that exists between an assembler and its 
suppliers will significantly be influenced by the nature of support rendered by 
the assembler. This will affect the ability of the assembler to deal with its 
suppliers and influence their bargaining power which, in turn, will affect its 
competitive advantage, as stated by Porter’s model. 
 
4.4 ORGANISATIONAL STRUCTURE 
 
The selected company has a well-defined Supplier Quality and Development 
(SQ & D) Division that acts as a liaison interface between the company and its 
direct suppliers. It does not, however, preclude other direct supplier interfaces, 
such as materials management interfaces, etcetera.   
 
The SQ & D division is led by a senior manager and has a three tier structure 
consisting of hourly team members, salaried personnel and management 
personnel.  
 
The SQ & D division consists of four sections, functionally arranged as follows: 
 
• interior / exterior trim; 
• structures / closures / power train; 
• electrical power train / electrical components / chassis systems; and 
• supplier development. 
 
Each section is staffed by experienced supplier quality engineers to ensure 
focused attention on the different component categories. 
 
Moreover, each section described above, bar the supplier development section, 
is structured into current and advanced quality groupings. The current groups 
focus on existing parts in production, whilst the advanced groups deal with 
issues related to new parts development for future production use.  
 
The supplier development section is smaller in size when compared to the other 
sections and is aimed at rendering assistance to suppliers in areas such as 
systems or process improvement.  
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Local SQ & D personnel undergo specialised training, conducted by personnel 
abroad, in the effective use of tools such as Value Analysis and Benchmarking. 
In turn, mini-workshops are held with first tier suppliers to identify potential 
projects for improvement of quality and / or reduce costs.     
 
4.5 ORGANISATIONAL SUPPLIER PROCESSES 
 
The SQ & D supplier facilitation process is formally defined and includes several 
definitive process steps, both proactive and reactive in nature. The different 
process steps are indicated in figure 4.2. 
 
Process steps 1 to 7 are proactive in nature and are driven by the “advanced” 
supplier quality groups, whilst the “current” supplier quality groups focus on the 
reactive process steps 8 to 15.  Although the process steps follow a natural 
progression and sequence from 1 to 15, it is often necessary to traverse 
backwards and forwards between individual process steps, depending upon 
specific relationship scenarios that develop between the assembler and its first 
tier suppliers. 
 
The proactive process steps are aimed at:  
• assessing potential suppliers; 
• supporting the sourcing process; 
• facilitating Advanced Product Quality Planning and Production Part 
Approval Processes with suppliers; and 
• confirming local supplier quality and manufacturing capability. 
 
Similarly, the reactive process steps are aimed at supporting: 
• incoming component quality levels; 
• supplier quality performance initiatives; 
• supplier problem resolution activities; 
• supplier process capability audits; and  
• manufacturing plant support activities. 
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Source: GMSA internal procedure, 2000  
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A broad overview of the process followed by the selected company for the sourcing 
of local production material from its first tier suppliers is illustrated in the flow 
diagram below. 
 
Figure 4.3: Outline of local production material sourcing process 
 
 
Source: Researcher’s own construction 
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• lead times; and 
• existing problems at the supplier. 
 
The selected organisation employs a multifunctional approach towards the 
sourcing process. Sourcing teams are responsible for the sourcing of components 
that meet cost and quality criteria. A sourcing team typically consists of personnel 
representing the following disciplines, but may also be supported by additional 
functions as dictated by the specific situation: 
• Purchasing; 
• Engineering; and 
• Supplier Quality and Development. 
 
Figure 4.4 indicates that the core of a typical sourcing team consists of the 
engineering, purchasing and supplier quality functions. Depending on the scenario, 
additional functions may support the core team. 
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Figure 4.4: A typical sourcing team within the selected company 
 
 
Source: Researcher’s own construction 
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4.6 SUMMARY 
 
The researcher used this chapter to focus on the organisation selected for this 
study. The historical background of the organisation was briefly described, 
including its links with one of the motor manufacturing giants in the US. The major 
successes achieved by the organisation were also discussed.  
 
The researcher applied the well-known Porter’s model to the environment in which 
the selected organisation operates. It was illustrated that relationships with 
suppliers are an important consideration of the model.  
 
The researcher has also briefly described the structure of the selected organisation 
responsible for dealing with its local first tier suppliers. It was shown that a 
dedicated supplier quality team exists within the organisation to interact with first 
tier suppliers.  
 
Furthermore, a brief overview of the sourcing process followed by the selected 
organisation to interact with its first tier suppliers during the procurement of 
components was provided.  
 
In chapter 5 the researcher will provide an account of the research methodology 
followed during this study.  
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CHAPTER 5 
 
RESEARCH METHODOLOGY 
 
 
5.1 INTRODUCTION 
 
This chapter will focus on the general approach taken by the researcher to carry 
out the research project, commonly referred to as the research methodology 
(Leedy & Ormrod 2005:12). Collis and Hussey (2003:17) agree that research 
methodology refers to the approach adopted by the researcher towards the entire 
process of the research study. In other words, the research methodology applied 
determines how the research study is conducted.  
 
Specific aspects to be dealt with in this chapter include: 
• the sample selection method; 
• the data collection technique; 
• the validity of the results; and 
• the reliability of the results. 
 
An explanation of why and how the sample was chosen is provided. The 
questionnaire used is also discussed in some depth, including the cover letter. 
 
5.2 RESEARCH DESIGN 
 
5.2.1 Sample selection 
 
Collis and Hussey (2003:155) state that selecting a sample forms a fundamental 
part of a quantitative or positivistic research study. It states that a sample consists 
of some of the members of a population. By a population we understand either a 
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body of people or a collection of items that is considered for the purpose of 
research.  
 
For this study the population consists of all “active” first tier suppliers of the 
selected organisation. The sample consists of those “active” first tier suppliers that 
have responded to the research instrument that have been distributed by the 
researcher. 
 
Collis and Hussey (2003:156) argue that the larger the sample, the better it will 
represent the entire population. In this study the sample consists of 42 first tier 
respondents to the research instrument distributed to the entire population of 67 
“active” first tier suppliers.  
 
Collis and Hussey (2003:155) state that for a sample to be considered good, it 
must meet the following criteria: 
• chosen randomly; 
• large enough to satisfy the needs of the investigation; and 
• unbiased. 
 
The sample of 42 respondents in the current study is considered to be large 
enough to represent the entire population consisting of 67 “active” first tier 
suppliers. The sample used in the study is also deemed to be unbiased since no 
external influence existed which impacted upon the selection of the actual sample. 
Furthermore, the sample is considered to be random, because the researcher has 
not influenced the response of any of the “active” first tier suppliers in any manner. 
All members of the population were given an equal opportunity to respond to the 
research instrument that was distributed.  
 
5.2.2 Unit of analysis 
 
Collis and Hussey (2003:121) state that the unit of analysis of a research study 
consists of that entity to which the variables or phenomena under study and the 
research problem refer.  
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In the case of the current study the unit of analysis refers to a first tier supplier. All 
phenomena or variables investigated relate to the “active” first tier suppliers of the 
selected organisation.  
 
5.2.3 Data collection technique 
 
Often methods of collecting data are referred to by various authors as research 
instruments (Collis & Hussey 2003:151). Typically though, questionnaires and 
structured interviews are termed research instruments. Collis and Hussey 
(2003:173) state that a questionnaire consists of a list of carefully structured 
questions, chosen after considerable testing in order to elicit reliable responses 
from a sample. The objective of a questionnaire is to find out what a selected group 
of participants do, think or feel. In a positivistic or quantitative approach, closed 
questions are used to obtain a clear response from the participants.  
 
In this study the researcher used a questionnaire to elicit response from the 
defined population that consisted of the “active” first tier suppliers of the selected 
company.    
 
5.2.3.1 The questionnaire 
Questionnaires are a popular means of collecting data (Collis & Hussey 
2003:174). Questionnaires have the following advantages, in so far that they 
are: 
• less time-consuming than conducting interviews; 
• cheaper; and 
• suitable for larger samples. 
 
On the other hand, there are also a number of problems associated with 
the use of questionnaires (Collis & Hussey 2003:174), namely: 
• Question design can influence the validity and reliability of the 
results obtained. 
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• Presentation of the questionnaire can influence the correctness of 
the responses. 
• It is important to pilot or test the questionnaire prior to distribution to 
prevent errors and ambiguity. 
 
Questionnaires may be distributed in several ways, depending on the 
associated costs related to the size and the location of the sample (Collis & 
Hussey 2003:175). 
 
Collis and Hussey (2003:176) state that the different options for the 
distribution of a questionnaire are as follows: 
• By post: It is commonly used and reasonably inexpensive. Postal 
distribution is easy to administer, but the response rate may be as 
low as 10 percent.  
• By telephone: This method could reduce the costs associated with 
face-to-face interviews, whilst still allowing some degree of personal 
contact. Response rates can be as high as 90 percent, but the 
results may be biased towards people who have a telephone or are 
willing to answer questions in this manner.  
• Face-to-face: The questionnaire can be presented to the 
respondent in any convenient location. Whilst inexpensive, this 
method can be time consuming. Response rates are, however, 
usually high and comprehensive data may be collected.  
• Other methods: These include using the E-mail system to distribute 
questionnaires.  
 
During this study, the researcher decided to E-mail the questionnaire to 
the defined population. The main reason was that the members of the 
population are scattered in different geographic regions throughout the 
country and this method represents a quick and inexpensive means of 
distribution. A further reason for having chosen this method of distribution 
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is that it allows for tight control and accurate tracking of all responses 
received against the original distribution list.  
 
An example of the blank questionnaire used in the survey is given in 
Appendix A.  
 
5.2.3.2 Question design 
Collis and Hussey (2003:177) reason that questionnaires rely heavily on 
the type of questions asked for extracting the primary research data. 
Consequently, it is of vital importance that the questions are structured 
correctly in order to elicit the responses needed for the investigation. 
 
Collis and Hussey (2003:179) describe open-ended questions as those 
where respondents are able to provide a personal opinion in his or her own 
words. Closed questions, on the other hand, are questions where the 
respondent’s answer is selected from a number of predetermined 
alternatives.  
 
Open-ended questions offer the advantage that respondents are able to 
give their opinions as precisely as possible in their own words. However, 
questions of this nature can prove difficult to analyse. Closed questions 
are convenient for collecting factual data and are mostly easy to analyse, 
since the range of potential answers is limited.  
 
Collis and Hussey (2003:181) state that multiple-choice questions are 
those where the participant is asked a closed question and selects the 
answer from a list of predetermined responses or categories.  
 
From the questionnaire used during this study it becomes apparent that 
the bulk of questions used by the researcher to elicit factual information 
from the participants were of the closed type. The multiple-choice format 
was put to good use to elicit consistent responses from all participants. 
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Only a few open-ended questions were used to obtain the opinion of 
participants in the questionnaire survey. 
 
Collis and Hussey (2003:177) cite non-response bias as a major problem 
associated with questionnaires, especially those distributed by post.  
Two types of this error can occur, namely: 
• Questionnaire non-response occurs when not all the questionnaires 
are returned. 
• Item non-response occurs if not all the questions have been 
answered. 
 
Non-response is crucial in a questionnaire survey, because the research 
design is based on the fact that the researcher wants to generalise from 
the sample to the population (Collis & Hussey 2003:177).  
 
In this study item non-response did not occur, since all questions asked 
were answered by the respondents. However, questionnaire non-response 
occurred during the study. The researcher initially sent the questionnaire to 
a population consisting of 67 “active” first tier suppliers, spread 
demographically throughout four provinces of South Africa, as indicated by 
the following table. 
 
Table 5.1: Distribution demographics 
GEOGRAPHIC REGION NUMBER OF SUPPLIERS SENT 
Eastern Cape 39 
Western Cape 2 
Gauteng 21 
Kwazulu-Natal 5 
Total 67 
Source: Researcher’s own construction 
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Leedy and Ormrod (2005:192) argue that all questionnaires must be pre-
tested to identify potential shortcomings. A pilot study was conducted up 
front and the constructed questionnaire was sent to two colleagues for 
comment. No significant concerns were highlighted during the pilot study.  
 
Figure 5.1 illustrates the demographics for the initial distribution of the 
questionnaires in bar chart format. 
 
Figure 5.1: Distribution demographics
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Source: Researcher’s own construction 
 
From figure 5.1 it is evident that a total of 67 questionnaires were sent out 
for the survey. The geographic distribution is illustrated in the bar chart. 
The magnitude of the bars in the chart represents the number of suppliers 
in each region to whom questionnaires were electronically mailed. The 
majority of first tier suppliers are located in the Eastern Cape (39), closely 
followed by Gauteng (21). The remaining suppliers to whom 
questionnaires were electronically mailed are located in Kwazulu-Natal 
and the Western Cape.    
 
The following table provides a breakdown of the respondents to the 
research questionnaire.  
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Table 5.2: Response demographics 
GEOGRAPHIC REGION NUMBER OF RESPONDENTS 
Eastern Cape 26 
Western Cape 1 
Gauteng 12 
Kwazulu-Natal 3 
Total 42 
Source: Researcher’s own construction 
 
Figure 5.2 represents the response demographics of the completed 
questionnaires in bar chart format. 
 
Figure 5.2: Response demographics
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Source: Researcher’s own construction 
 
A total of 42 suppliers completed the questionnaire. The largest number of 
responses came from the Eastern Cape (26), closely followed by Gauteng 
(12) as indicated by the magnitude of the vertical bars. Combined these two 
groups represent approximately 90 percent of all the respondents.  
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From the above it becomes evident that a certain degree of questionnaire 
non-response occurred during the study. Collis and Hussey (2003:177) 
suggest three possible methods for dealing with questionnaire non-response, 
namely: 
• To analyse and compare responses by date of reply. A method is to 
send a follow-up letter to non-respondents of the first enquiry. The 
questionnaires received after the follow-up letter are compared to 
those from the first enquiry. 
• A comparison of the characteristics of those who responded with 
those of the population, assuming they are known to the researcher.  
• A comparison of the characteristics of the respondents with non-
respondents from the sample, assuming relevant data such as age, 
occupation, etcetera is known to the researcher. 
 
In this study, the researcher received 14 responses after the initial enquiry. 
A follow-up electronic mail was sent two weeks after the initial enquiry. As a 
result, a further 12 responses were received. The researcher proceeded 
with a second follow-up electronic communication and a further 16 
responses were subsequently received. This brought the total number of 
responses to 42.    
 
In order to deal with potential bias, responses from the second and third 
enquiries were compared to the responses received from the first enquiry. 
No significant differences in the type or nature of the responses could be 
identified between the various enquiries. Accordingly, the responses 
obtained from the various enquiries were uniformly treated for analysis 
purposes and response bias of a significant magnitude was ruled out. 
Moreover, bias was further minimised by the fact that high percentage 
responses were received from all four geographic regions. 
 
Figure 5.3 illustrates that an overall response rate of 63 percent was 
achieved for the study.  The response rates for the various regions are 
indicated by the individual vertical bars on the chart. The Eastern Cape 
 76
suppliers registered the highest response rate (67 percent), followed closely 
by Kwazulu-Natal (60 percent) and Gauteng (57 percent). The Western 
Cape trailed with a rate of 50 percent.  
 
Figure 5.3: Response rate
636057
50
67
0
10
20
30
40
50
60
70
Eastern
Cape
Western
Cape
Gauteng Kwazulu
Natal
Overall
Pe
rc
en
t
 
Source: Researcher’s own construction 
 
5.2.3.3 The cover letter 
In addition to the questionnaire, a cover letter (Appendix B) was drawn up. 
Its purpose was fivefold, namely: 
• To explain the reasons for the study to all members of the 
population. 
• To provide the population members with clear instructions for the 
completion of the questionnaire. 
• To provide an indication of the time investment required to complete 
the questionnaire. 
• To provide a time frame for the completion and return of the 
questionnaire. 
• To provide the contact details of the researcher for the return of the 
questionnaire. 
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The information provided in the cover letter was aimed at minimising 
questionnaire non-response. The cover letter was electronically mailed 
with the questionnaire to all members of the population.  
 
5.2.4 Credibility of the findings 
 
Collis and Hussey (2003:58) state that two measures exist to describe the 
credibility of research findings, namely reliability and validity. Leedy and Ormrod 
(2005:29) argue that validity and reliability take different forms, depending on the 
nature of the research problem, the general research methodology and the nature 
of the data collected. 
 
5.2.4.1 Reliability 
Collis and Hussey (2003:58) reason that reliability concerns itself with the 
repeatability of research findings. Leedy and Ormrod (2005:29) argue that 
reliability is the consistency with which a measuring instrument yields a 
certain result when the entity being measured has not changed.  
 
The findings obtained in this study are deemed reliable, because the 
researcher has designed the research instrument in such a manner to elicit 
the required response from the participants. Closed questions are used 
which limit the range of responses possible, which, in turn, reduce the 
variability of the responses received.  
 
The similarity of responses obtained from participants after the different 
enquiries and follow up actions also provides an indication of the reliability of 
the data collected. 
 
5.2.4.2 Validity 
Collis and Hussey (2003:58) recognise that validity is the extent to which a 
research finding accurately represents what is actually happening in the 
situation. Leedy and Ormrod (2005:28) state that the validity of a 
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measurement instrument is the extent to which the instrument measures 
what it is supposed to measure.  
 
A high degree of confidence in the validity of the research findings is 
possible, because the sample consists of actual first tier suppliers that are 
actively engaged with the selected company. It is hence reasonable to 
believe that the responses received represent a true reflection of the actual 
situation experienced. Moreover, the 63 percent overall response rate 
achieved strengthens the validity argument. 
 
5.3 SUMMARY 
 
In this chapter the researcher explained the research methodology followed during 
the research study.  
 
The reader was introduced to the method of sample selection, whilst the technique 
followed during the collection of the data was also discussed. Furthermore, the 
researcher explained the logic pertaining to the cover letter in some depth, by 
highlighting its purpose and necessity.  
 
The chapter was also used to introduce the reader to the questionnaire used for 
the collection of the data. The nature of the questions used was discussed as well 
as the reasons for the choice of the particular question types.  
 
Problems related to research questionnaires were discussed together with possible 
ways of overcoming such problems.  
 
Finally, two measures of credibility, namely reliability and validity, were introduced 
by the researcher, including the reasons why the existing research findings may be 
regarded as both reliable and valid. 
 
In chapter 6 the research findings will be presented. 
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CHAPTER 6 
 
FINDINGS AND RESULTS OF THE STUDY 
 
 
6.1 INTRODUCTION 
 
The chapter deals with the findings and the results of the research study. 
 
The questionnaires returned by the “active” first tier suppliers of the selected 
company are analysed and the results are presented.  
 
The data are presented in graphical form for increased understanding and 
interpretation in chapter 7. Bar graphs and pie charts are used to present the data 
in a user-friendly format.   
 
6.2 SUPPLIER DEMOGRAPHICS 
 
As indicated in chapter 5 the population consists of 67 first tier suppliers that were 
“active” at the time when the research study was conducted.  
 
The respondents to the questionnaire totalled 42 first tier suppliers, representing all 
four geographic regions.   
 
6.3 SUPPLIER RESPONSE RATE 
 
An overall response rate of 63 percent was achieved for the research study as 
stated in chapter 5. The percentage response is deemed acceptable, since 
response rates for questionnaire surveys are often found to be low (Collis & 
Hussey 2003:175).  
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6.4 SUPPLIER QUALITY CERTIFICATION 
 
Table 6.1 provides a summary of the quality system certification status of the 42 
first tier supplier respondents. The table shows the certification status with regard 
to the number of suppliers that have been certified to ISO 9001, QS 9000 and TS 
16949, whilst also indicating the supplier certification status for those suppliers that 
are certified against all three quality management systems.  
 
Table 6.1: Quality management system certification status 
GEOGRAPHIC 
AREA 
QUALITY SYSTEM CERTIFICATION 
 ISO 9001 QS 9000 TS 16949 ALL 
Eastern Cape 15 11 23 8 
Western Cape 1 1 1 1 
Gauteng 8 5 11 4 
Kwazulu-Natal 1 1 3 1 
Overall 25 18 38 14 
Source: Researcher’s own construction 
 
Figures 6.1 to 6.3 illustrate the quality management system certification status of 
first tier suppliers with regard to ISO 9001, QS 9000 and TS 16949 in bar chart 
format. The heights of the respective vertical bars in the charts represent the 
percentage of first tier suppliers that have achieved certification in each geographic 
area. A bar is also provided in each chart to indicate the percentage of the 
suppliers that have achieved certification across all geographic areas for the 
particular quality system.  
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Figure 6.1: Percentage Certification:
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Figure 6.2: Percentage Certification:
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Figure 6.3: Percentage Certification:
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Figure 6.4 shows the percentage of first tier suppliers per geographic region that 
have received certification for all three quality systems, namely ISO 9001, QS 9000 
and TS 16949. A percentage across all regions is also indicated. 
Figure 6.4: Percentage Certification:
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Table 6.2 shows the quality management system certification status with regard to 
the number of suppliers across the different geographic regions that are certified to 
ISO 9001, QS 9000 and TS 16949, where certification was stipulated by the 
selected OEM as a business requirement.  
 
Table 6.2: Quality management system certification status where prescribed by 
                 OEM 
GEOGRAPHIC 
AREA 
QUALITY SYSTEM CERTIFICATION WHERE  
PRESCRIBED BY OEM 
 ISO 9001 QS 9000 TS 16949 ALL 
Eastern Cape 6 6 21 2 
Western Cape 1 1 1 1 
Gauteng 6 3 10 2 
Kwazulu-Natal 0 1 3 0 
Overall 13 11 35 5 
Source: Researcher’s own construction 
 
Figures 6.5 to 6.7 illustrate the quality management system certification status of 
the first tier suppliers with regard to ISO 9001, QS 9000 and TS 16949, where 
prescribed by the selected OEM, in bar chart format. The magnitude of the 
respective vertical bars in the charts represents the percentage of first tier 
suppliers that have achieved certification in each geographic area. A bar is also 
provided to indicate the percentage certification achieved across all geographic 
areas.  
 
Figure 6.8 shows the percentage of first tier suppliers per geographic region that 
have received certification for all three quality systems, namely ISO 9001, QS 9000 
and TS 16949, where prescribed by the selected OEM. A percentage across all 
regions is also indicated.  
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Figure 6.5: Percentage Certification: 
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Figure 6.6: Percentage Certification: 
QS 9000 (where prescribed by OEM)
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Figure 6.7: Percentage Certification: 
TS 16949 (where prescribed by OEM)
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Figure 6.8: Percentage Certification: 
ISO 9001, QS 9000 and TS 16949 
(where prescribed by OEM)
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6.5 SUPPLIER COMMUNICATION 
 
Figure 6.9 details the various methods used for communicating order information 
between the selected OEM and its “active” first tier suppliers. The pie chart shows 
the relative percentages for each communication method used. 
Figure 6.9: Communication methods
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Source: Researcher’s own construction 
 
6.6 LEAN SUPPLY PRACTICES 
 
Figure 6.10 indicates the percentage first tier suppliers that have implemented the 
following common lean supply practices: 
• JIT;  
• small lots supply; 
• sequence-in-line-supply (SILS); 
• direct delivery; 
• Kanban scheduling; and 
• visits to the production line. 
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Figure 6.10: Percentage lean practice 
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Figure 6.11 shows the same lean practice implementation amongst first tier 
suppliers where, however, the lean practices are prescribed by the selected OEM 
as a business requirement.  
Figure 6.11: Percentage lean practice 
implementation amongst first tier suppliers 
(where prescribed by OEM) 
26
29
12 12
26
14
0
10
20
30
JI
T
Sm
al
l l
ot
s
SI
LS
D
ire
ct
de
liv
er
y
Ka
nb
an
sc
he
du
lin
g
Vi
si
ts
 to
lin
e
Pe
rc
en
t
 
Source: Researcher’s own construction 
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6.7 NATURE OF OEM SUPPORT 
 
The nature of the support given to the first tier suppliers by the selected OEM is 
shown in figures 6.12 and 6.13. Each vertical bar indicates the percentage of 
suppliers that have reported the specific type of support rendered.  
 
 
Figure 6.12: Nature of support:
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Figure 6.13: Nature of support: 
Training provided by OEM
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Source: Researcher’s own construction 
 
A breakdown of the type of training provided to its first tier suppliers by the OEM 
indicated as a percentage of suppliers is shown by the pie chart in figure 6.14.  
Figure 6.14: Type of training provided by 
OEM (percentage suppliers)
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Source: Researcher’s own construction 
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Figure 6.15 shows the level of support received from the selected OEM as 
perceived by its “active” first tier supplier group.  
 
Figure 6.15: Level of OEM support 
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Source: Researcher’s own construction 
 
 
6.8 TYPE OF BUSINESS RELATIONSHIP 
 
The bar chart in figure 6.16 indicates the type of business relationships that exist 
with the selected OEM as perceived by the “active” first tier suppliers.  
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Figure 6.16: Type of business relationship
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Figure 6.17 illustrates the perceptions of the first tier supplier group regarding 
efforts made by the selected OEM to promote collaboration amongst its suppliers. 
 
Figure 6.17: Promotion of supplier 
associations 
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Source: Researcher’s own construction 
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6.9 SUMMARY 
 
The results of the research study were presented in this chapter. Bar graphs and 
pie charts were used to illustrate the data obtained from the completed 
questionnaires.  
 
The data received was presented across seven broad categories, namely: 
• supplier demographics; 
• supplier response; 
• supplier quality certification; 
• supplier communication; 
• component supply practices; 
• nature of OEM support; and 
• type of business relationship. 
 
The categories used for presentation of the data come from the research 
questionnaire that was designed to elicit a response from the research sample.  
 
The data presented in this chapter will be analysed and discussed in greater detail 
in chapter 7.  
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CHAPTER 7 
 
ANALYSIS AND DISCUSSION OF RESULTS 
 
 
7.1 INTRODUCTION 
 
In the previous chapter the results obtained from the research conducted have 
been summarised in both tabular and graphic format.  
 
This chapter deals with the analysis and the discussion of the results of the 
research study. 
 
The data obtained from the completed questionnaires and previously presented in 
graphical format are analysed to identify possible trends or phenomena. The 
results are analysed and discussed under the seven broad categories covered in 
chapter six, namely: 
 
• supplier demographics; 
• supplier response; 
• supplier quality certification; 
• supplier communication; 
• lean supply practices; 
• nature of OEM support; and 
• type of business relationship. 
 
The analysis of the data is aimed at providing answers to the original research 
problem, namely:  
 
“What is the impact of the selected company’s supplier support practices towards 
lean manufacturing amongst its first tier automotive suppliers?” 
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Furthermore, the analysis of the data is also aimed at addressing the following sub-
problems defined in chapter 1, namely: 
 
• What does a literature study reveal about supplier support practices towards 
lean manufacturing amongst first tier automotive suppliers? 
 
• Do the selected company’s supplier support practices influence lean 
manufacturing implementation amongst first tier automotive suppliers? 
 
• In which way do the selected company’s supplier support practices influence 
lean manufacturing implementation amongst its first tier automotive 
suppliers? 
 
• To what extent do the selected company’s supplier support practices impact 
upon the implementation of lean manufacturing amongst its first tier 
suppliers? 
 
The chapter concludes with a summary and an assessment of the extent to which 
the research question has been appropriately answered. 
 
7.2 DATA ANALYSIS 
 
7.2.1 Supplier demographics 
 
The bar chart in figure 7.1 shows that 58 percent of the total number of 
questionnaires was sent to first tier suppliers in the province of the Eastern Cape. 
Similarly, 31 percent of the total number of questionnaires sent out went to 
Gauteng suppliers. Combined, Eastern Cape and Gauteng suppliers represent 89 
percent of all the questionnaires distributed.  
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The remaining 11 percent of the questionnaires was distributed amongst first tier 
suppliers located in the provinces of Kwazulu-Natal and the Western Cape.  
 
Figure 7.1: Supplier distribution 
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Source: Researcher’s own construction 
 
 
 
 
Figure 7.2 indicates that 62 percent of the total number of questionnaires returned 
was received from first tier suppliers in the Eastern Cape. Similarly, 29 percent of 
the total number of questionnaires received came from Gauteng suppliers. The 
remaining 9 percent of returned questionnaires was received from Kwazulu-Natal 
and Western Cape suppliers.  
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Figure 7.2: Supplier response statistics
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Source: Researcher’s own construction 
 
7.2.2 Supplier response rate 
 
The data presented in figure 5.3 has been re-arranged into descending order as 
reflected by figure 7.3. From the figure it is apparent that all geographic areas 
recorded a response rate of at least 50 percent. The province of the Eastern Cape 
has demonstrated the highest response rate, namely 67 percent. It is closely 
followed by Kwazulu-Natal at 60 percent, whilst Gauteng and the Western Cape 
have recorded response rates of 57 percent and 50 percent respectively.  
 
As earlier indicated in figure 5.3, the overall response rate for this study equals 63 
percent. Collis and Hussey (2003:175) state that response rates as low as 10 
percent for questionnaire surveys are not uncommon in practice and can lead to 
the problem of sample bias in such cases. Due to the relatively high response rate 
experienced during the study, the latter is not regarded as a significant factor. 
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As stated in chapter 5, the response rate in this study is considered high enough to 
negate the problem of sample bias referred to in the literature (Collis & Hussey 
2003:175). 
Figure 7.3: Response rate
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7.2.3 Supplier quality certification 
 
From figures 6.1 to 6.4 it is evident that the data across all geographic regions 
indicates that a significantly higher percentage of suppliers have been certified 
against TS 16949 than against either ISO 9001 or QS 9000. The percentage 
reported for TS 16949 across all regions studied is 90 percent against percentages 
of 60 percent and 43 percent for ISO 9001 and QS 9000 respectively. The lowest 
percentage is recorded for certification against all three systems in all geographic 
regions, namely 33 percent. A similar trend is found for the provinces of Gauteng 
and the Eastern Cape where larger sample sizes exist. The corresponding trend 
lines representing Gauteng, the Eastern Cape (EC) and all regions are graphically 
shown in figure 7.4. 
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Figure 7.4: System certification trend
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Source: Researcher’s own construction 
 
A careful evaluation of figures 6.5 to 6.8 reveals that when quality system 
certification had been prescribed to the first tier suppliers by the selected OEM as a 
business requirement, the data across all geographic regions once again indicates 
that a significantly higher percentage of suppliers have been certified against TS 
16949 than against either ISO 9001 or QS 9000. 
 
The percentage reported across all regions studied for TS 16949 is 83 percent 
against percentages of 31 percent and 26 percent for ISO 9001 and QS 9000 
respectively. The lowest percentage is recorded for certification against all three 
systems in all geographic regions, namely 12 percent. A similar trend is found for 
the provinces of Gauteng and the Eastern Cape where there were larger sample 
sizes.  
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The corresponding trend lines representing Gauteng, the Eastern Cape and all 
regions when quality system certification had been prescribed by the selected 
OEM, are graphically shown in figure 7.5. 
Figure 7.5: System certification trend when 
prescribed by OEM
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Source: Researcher’s own construction 
 
An evaluation of figures 7.4 and 7.5 shows that the percentage certified suppliers 
are significantly lower in all instances when quality system certification was 
prescribed by the selected OEM as compared to when certification had not been 
prescribed to the first tier suppliers. This phenomenon is supported by the data 
reflected in the following table. 
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Table 7.1: Percentage of first tier suppliers certified with and without prescription 
                 from the OEM 
Region TS 16949 ISO 9001 QS 9000 All systems 
  Prescribed  Prescribed  Prescribed  Prescribed 
Eastern 
Cape 
88 81 58 23 42 23 31 8 
Gauteng 92 83 67 50 42 25 33 17 
Overall 90 83 60 31 43 26 33 12 
Source: Researcher’s own construction 
 
7.2.4 Supplier communication 
 
From figure 6.9 it is evident that Electronic Data Interchange (EDI) is the most 
widely used method for communicating order information between the selected 
OEM and its first tier suppliers. More specifically, 62 percent of the first tier 
suppliers use this form of communication as their preferred method. 
 
Communication of order information by facsimile is used by 19 percent of the first 
tier suppliers, whilst 14 percent report that they make use of electronic mail to 
communicate with the selected OEM. 
 
The telephone as a means of communicating order information between the OEM 
and its first tier supplier base is used by 12 percent of the first tier suppliers.   
 
Other methods of communicating order information account for the remaining 29 
percent of first tier suppliers and include the following:  
• exchange website information imported into Microsoft Excel; 
• collaborative exchange (CX); 
• post; 
• internet releases – OEM website; and 
• CLOCKWORKS. 
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7.2.5 Lean supply practices 
 
Figure 7.6 reflects the status with regard to the implementation of various lean 
supply practices amongst the first tier suppliers of the selected OEM.  
Three different vertical bars are used across all categories to distinguish between 
the following: 
• The percentage of first tier suppliers that have implemented the different 
lean supply practices. 
• The percentage of first tier suppliers to whom the lean supply practices had 
been prescribed by the selected OEM. 
• The percentage of first tier suppliers to whom the lean supply practices had 
been prescribed by the selected OEM and who have implemented the 
prescribed practices.  
Figure 7.6: Lean practice implementation 
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The first set of vertical bars shows that without prescription from the selected OEM, 
48 percent of the first tier supplier base implemented small lots supply as a delivery 
method for parts to the selected OEM. First tier suppliers who have implemented 
JIT deliveries and Kanban scheduling practices number 36 percent, whilst 26 
percent of the supplier base pay regular visits to the OEM production line.  Only 14 
percent of the first tier suppliers undertake direct deliveries to the OEM production 
line, whilst 12 percent follow the lean practice of sequence-in-line-supply (SILS) 
without any prescription from the selected OEM.  
 
With respect to the prescription by the selected OEM, as indicated by the second 
set of vertical bars in figure 7.6, the “active” first tier supplier base reports as 
follows: 
 
• 29 percent report that small lots supply was prescribed by the OEM. 
• 29 percent report that Kanban scheduling was prescribed by the OEM. 
• 26 percent report that JIT supply was prescribed. 
• 17 percent report that SILS was prescribed. 
• 14 percent report that visits to the OEM production line were prescribed. 
• 12 percent report that direct deliveries to the OEM production line were 
prescribed by the selected OEM as a lean supply practice. 
 
The third set of vertical bars indicates the percentage of first tier suppliers that 
have implemented the different lean supply practices that had been prescribed by 
the selected OEM. The percentages are as follows: 
• 29 percent report that small lots supply was implemented as a prescribed 
lean supply practice. 
• 26 percent report that Kanban scheduling was implemented as a prescribed 
lean supply practice. 
• 26 percent report that JIT was implemented as a prescribed practice. 
• 12 percent report that SILS was implemented as a prescribed lean supply 
practice. 
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• 14 percent report that visits to the OEM production line was implemented as 
a prescribed practice. 
• 12 percent report that direct deliveries to the OEM production line were 
implemented as a prescribed lean supply practice. 
  
Further analysis of figure 7.6 shows in all instances, bar two, that the lean supply 
practices were implemented when prescribed by the OEM. The exceptions are for 
kanban scheduling and SILS where 3 percent and 5 percent of the first tier 
suppliers respectively have not implemented the lean practices as prescribed.  
 
Furthermore, it is evident that significant percentages of first tier suppliers have 
implemented lean supply practices on their own accord without it having been 
prescribed by the OEM. An exception is SILS where not all suppliers implemented 
the practice that had been prescribed by the OEM. 
 
7.2.6 Nature of OEM support 
 
The data of figures 6.12 and 6.13 is combined to yield the following line graph: 
Figure 7.7: Comparison of OEM support 
rendered in respect of lean practices
0
10
20
30
40
50
JI
T
S
m
al
l L
ot
S
IL
S
D
ire
ct
de
liv
er
y
K
an
ba
n
sc
he
du
lin
g
V
is
its
 to
lin
e
Pe
rc
en
t
Training provided Instructed
 
Source: Researcher’s own construction 
 104
It is immediately apparent from figure 7.7 that the percentages of first tier suppliers 
reporting that instructions had simply been received from the selected OEM to 
implement the various lean practices by far exceed the percentages of suppliers 
reporting that training had been provided by the OEM in respect of the same lean 
practices. The figure shows that, only in a few instances, has training of some form 
been provided to the first tier supplier base by the selected OEM. In the vast 
majority of cases the selected OEM simply instructed its first tier suppliers to 
implement the various lean business practices without having provided any training. 
 
Furthermore, it can be seen from figure 6.14 that external training courses form the 
major portion of training provided by the selected OEM. This type of training was 
reported by 10 percent of the first tier supplier base. Seven percent of the first tier 
suppliers reported having received “on-the-job” type of training. Seven percent also 
reported having received training from the selected OEM by means of internal 
training courses. 
 
As stated in chapter 6, figure 6.15 rates the level of support received from the 
selected OEM as perceived by its “active” first tier supplier base at the time of the 
study. Only 7 percent of the first tier suppliers perceive the level of support given 
by the selected OEM as excellent, whilst a further 43 percent report that the 
support received is good. Significant is the fact that 36 percent of the first tier 
suppliers perceive the level of OEM support rendered as satisfactory only and a 
further 14 percent perceive the support to be of a poor standard. 
 
7.2.7 Type of business relationship 
 
From figure 6.16 it can be seen that the vast majority of “active” first tier suppliers 
believe that their relationship with the selected OEM is strong and reflects a mutual  
commitment. These suppliers characterise their relationship as having high levels 
of mutual trust and commitment. The figure further shows that 12 percent of the 
“active” first tier supplier base rates their relationship with the selected OEM as 
short-term, having low levels of mutual trust.  
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7.2.8 Promotion of supplier associations 
 
Figure 6.17 shows that 64 percent of the “active” first tier suppliers believe that the 
selected OEM promotes the development of supplier associations where suppliers 
can share ideas for improvements. However, the remaining 36 percent of the 
suppliers do not believe that the OEM supports the development of associations 
amongst its first tier suppliers to drive continuous improvement efforts.  
 
7.3 SUMMARY 
 
The results presented in chapter 6 were analysed in this chapter with the aid of bar 
charts and line graphs to identify trends and phenomena.    
 
Pertinent discussion findings of the research study are as follows: 
• The overall response rate of 63 percent for the study is considered good 
for a questionnaire survey of this kind and sample bias may therefore be 
regarded as insignificant. 
• From a quality system certification perspective, most suppliers are 
certified to TS 16949, the universally accepted automotive quality system. 
• A variety of communication methods are used for order information, with 
EDI ranking as the most frequently used means of communication. 
• The lean supply practices considered in this study have been 
implemented by a wide spectrum of first tier suppliers. 
• Lean practice implementation by first tier suppliers has on the whole 
been simply prescribed by the selected OEM with little training to support 
the initiative.  
• The support rendered by the selected OEM to its first tier supplier base 
is perceived vastly differently by the various suppliers studied.  
 
Chapter 8 will draw conclusions from the results of the research study and 
conclude with an assessment of the extent to which the research questions have 
been answered. Recommendations for further study will also be offered.  
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CHAPTER 8 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
 
8.1 INTRODUCTION 
 
Firstly, a brief summary of the structure of the text thus far follows. 
 
Chapter 1 provided an outline of the research paper. In addition, the main research 
problem and sub-problems were defined.  
 
Chapter 2 was used to introduce the reader to the different automotive 
manufacturing methodologies to gain a better understanding of the background to 
the research problems. A brief discussion on the tools of lean manufacturing 
followed.  
 
The concept of customer-supplier relationships and its role in supporting lean 
manufacturing implementation was introduced in chapter 3. Different models that 
describe automotive customer-supplier relationships were discussed.   
 
Chapter 4 provided a situational analysis of the selected OEM to gain an insight 
into its customer-supplier communication processes. The sourcing process 
followed by the selected organisation for the procurement of components was 
investigated.  
 
An account of the research methodology followed during this study was given in 
chapter 5. It focused on the general approach taken by the researcher to carry out 
the research study. The research instrument used in the study was also discussed. 
 
The data obtained from the completed questionnaires were presented in chapter 6. 
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Tables, bar charts and pie charts were used to present the data in a meaningful 
manner. The data presented in chapter 6 was analysed and discussed in chapter 7. 
 
The purpose of this chapter is to draw conclusions and make recommendations 
based on the analysis of the research data to solve the main research problem and 
sub-problems defined in chapter 1. 
 
8.2 CONCLUSIONS 
 
8.2.1 Supplier demographics 
 
The largest number of first tier suppliers is located in the Eastern Cape Province, 
which is also the home province of the selected OEM. The second largest number 
of suppliers represents the province of Gauteng, which is also the largest economic 
hub in South Africa. The majority of respondents to the research questionnaire 
come from these two provinces. The remaining respondents originate from the 
Western Cape and Kwazulu-Natal. 
 
8.2.2 Supplier response rate 
 
As previously discussed, the overall response rate of 63 percent is favourable for a 
questionnaire survey. It confirms the validity and reliability of the research data 
gathered during the study and makes it possible for the researcher to draw 
meaningful conclusions from the results obtained.  
 
8.2.3 Supplier quality certification 
 
It can be concluded from the study that the TS 16949 quality management system 
is the most widely implemented of the three quality management systems 
investigated amongst the first tier suppliers. The logic behind this is that the TS 
16949 system represents a combination of the requirements embedded in QS 
9000 and ISO 9001. It implies that a supplier that fulfils the requirements of TS 
16949 will also meet the requirements of QS 9000 as well as the minimum 
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requirements of ISO 9001 required for the export of automotive products to the 
European Union. By meeting the requirements of TS 16949 the complexity of the 
system compliance task is reduced for the first tier automotive supplier, since it no 
longer has to meet the requirements of a vastly different range of quality 
management systems prescribed by different OEMs.   
 
Further, the research study shows that the first tier suppliers apply their own 
initiative and implement quality management systems regardless of it having been 
prescribed by the selected OEM. This statement holds true for all three types of 
quality systems considered in the study.   
 
From the data it can be concluded that first tier suppliers recognise the benefits for 
their internal operations by implementing quality management systems and in 
many cases do not wait to be prescribed by the selected OEM.  
 
8.2.4 Supplier communication 
 
The study shows that the reported methods for communicating order information 
between the selected OEM and its first tier suppliers can be arranged in 
descending order of preference as follows: 
 
EDI > FACSIMILE > ELECTRONIC MAIL > TELEPHONE > OTHER METHODS 
 
8.2.5 Lean supply practices 
 
The study shows that the percentages of first tier suppliers to whom the selected 
OEM prescribes lean supply practices are rather low. The percentages found for 
the “small lots supply” and “kanban scheduling” practices were the highest, yet still 
only 29 percent in each case. Even lower percentages were reported by the first 
tier suppliers for the other categories of lean practices, namely: 
• 26 percent for “JIT” implementation; 
• 17 percent for “SILS” implementation; 
• 14 percent for “visits to the production line”; and 
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• 12 percent for “direct delivery to the production line”. 
 
From this data it can be concluded that the selected OEM does not follow a well-
defined, uniform policy with regard to prescribing lean supply to its first tier supplier 
base. The process appears to occur on an ad-hoc basis, rather than following a 
planned, systematic approach.  
 
Significant, as in the case of quality management system implementation, is the 
fact that a significant percentage of first tier suppliers implement lean supply 
practices without being prescribed by the selected OEM. An exception is the case 
of “SILS” where a smaller percentage of suppliers have implemented the lean 
practice than the percentage to which lean supply has been prescribed. From the 
data it can be concluded that first tier suppliers recognise the benefits of 
implementing lean supply practices for their internal operations.   
 
8.2.6 Nature of OEM support 
 
The study indicates that for the different lean supply practices considered, the first 
tier suppliers are in the majority of instances merely instructed by the selected 
OEM to implement the various lean practices rather than trained by the OEM in the 
implementation of the different lean supply practices.  
 
From the findings it may be concluded that the selected OEM tends to follow a 
rather prescriptive approach towards its first tier suppliers. It follows that the level 
of support provided by the selected OEM to its first tier supplier base is limited. The 
OEM does not freely share its expertise and experience amongst its first tier 
suppliers in a structured manner.  
 
However, the research findings also indicate that lean supply training is indeed 
provided to a small percentage of first tier suppliers. Hence, it can be concluded 
that the selected OEM has the ability to provide the necessary training to its first 
tier supplier base, but does not appear to have a definite training plan in place for 
ensuring that training occurs uniformly across its first tier suppliers.  
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From the research findings it is also found that only half of the first tier suppliers 
rate the support received from the selected OEM as either good or excellent. The 
remaining 50 percent perceive the level of support given as unsatisfactory or poor. 
It may be concluded that the poor rating results from the non-uniform approach 
followed towards lean supply training amongst the first tier suppliers.  It may be 
concluded from the vastly different perceptions that exist amongst the first tier 
suppliers that the selected OEM does not follow a consistent approach regarding 
the nature of support provided to its first tier suppliers.  
  
8.2.7 Type of business relationship 
 
Despite the fact that 50 percent of its first tier suppliers rate the level of support 
received from the selected OEM as unsatisfactory or poor, 88 percent view the 
relationship as long-term with high levels of mutual trust and commitment. Initially 
these statements appear conflicting in nature. However, it must be borne in mind 
that suppliers are typically engaged in business relationships with OEMs that span 
long periods of time and the situation for the selected OEM is no exception. A 
business relationship is made up of two parties and the shortcomings of one party 
are often strengthened or compromised by the other party to produce a strong, 
lasting interaction developed in the best interest of both parties. This may result in 
an over-stated perception of high trust and mutual commitment.  
 
This apparent paradox was also confirmed by an earlier study (Van Biljon. 
1999:230) that characterised the relationships as long-term, but at arms-length.  
 
8.2.8 Promotion of supplier associations 
 
The opposing perceptions amongst the first tier suppliers about the efforts of the 
selected OEM to promote supplier associations bear testimony to the fact that the 
OEM is inconsistent in its interactions with its first tier suppliers. The inconsistent 
approach leads to different experiences amongst the first tier suppliers.  
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It can be concluded that a definite, well-defined approach, like that followed by 
TOYOTA, with its supplier support centre initiative, is absent in the case of the 
selected OEM. Instead, a more informal, ad-hoc approach is being preferred by the 
selected OEM. This finding is supported by Van Biljon (1999:199) who states that 
the selected OEM does not hold annual conferences for its suppliers on a 
consistent basis, but rather ad-hoc, when the need arises. He further states that no 
network-focused programmes exist to coordinate supplier activities.  
 
However, the approach applied by the selected OEM cannot be characterised as 
ineffective, since it has yielded successful business results over many years of 
operation as discussed in chapter 4. Maybe the success achieved was in spite of 
the approach followed.  
 
From the conclusions derived above, the customer-supplier relationship profile that 
exists between the selected OEM and its “active” first tier suppliers may be 
described as follows: 
• The extent of interaction is limited with reference to key aspects, such as: 
a. Quality system certification; and 
b. Lean supply practice implementation. 
• A significant percentage of first tier suppliers implement quality and lean 
supply systems on own initiative without prescription from the OEM. 
• The nature of the interaction relative to these key aspects is inconsistent 
and non-uniform. 
• The first tier suppliers are mostly instructed by the OEM to implement lean 
supply best practices. 
• The training provided by the OEM is limited in its extent and occurs on an 
ad-hoc basis, rather than in a consistent and uniform manner across all first 
tier suppliers. 
• The support given by the OEM is perceived to be below standard by a large 
percentage of its first tier suppliers. 
• The perceptions regarding the promotion of supplier associations by the 
selected OEM vary greatly amongst the first tier suppliers.  
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Table 8.1 matches the derived customer-supplier relationship profile to the 
customer relationship models cited from the literature study.  
 
Table 8.1: OEM-supplier relationship profile fit 
ELEMENT RELATIONSHIP MODEL 
 TRADITIONAL STRESS RESOLVED PARTNERSHIP LEAN 
SUPPLY
Nature of 
interaction 
  X (X) (XX) 
Type of 
support 
  X (X) (XX) 
Nature of 
training 
  (X) X  
Source: Researcher’s own construction 
 
“X” denotes a good fit to a particular model. 
“(X)” denotes a partial fit to a particular model. 
“(XX)” denotes a remote fit to a particular model. 
 
From table 8.1 it is evident that the OEM support practices and the relationships 
between the selected OEM and its first tier suppliers contain elements that span 
several relationship models. As indicated, certain elements correspond with 
characteristics of the resolved model, whilst other elements correspond with those 
of the partnership and lean supply models. 
   
The nature of interaction generally coincides with the resolved model, where free 
exchanges are said to be reluctantly adopted by both parties. The type of support 
received by the first tier suppliers is also best described by the conditions that 
characterise the resolved model, whereby suppliers are typically expected to 
satisfy supplier quality assurance requirements in order to qualify for new business.  
 113
Although the training offered by the OEM occurs on an ad-hoc basis, rather 
than consistently and uniform across all first tier suppliers, it nevertheless 
contains an element of partnership, because it is concerned with making 
improvements to the supplier’s processes through a joint approach to quality 
and lean supply.   
 
Figure 8.1 diagrammatically shows the position of the supplier support practices 
and the relationships of the selected OEM on a continuum of supplier 
relationship models. A continuum is used to indicate that no definite boundaries 
exist between the individual domains. Rather, the adjoining model domains flow 
into one another.  
 
Figure 8.1: Positioning of OEM-supplier relationships on a relationship model 
continuum 
 
 
 
 
 
           
           
           
           
          
Source: Researcher’s own construction 
 
 
Again, the diagram illustrates that the supplier support practices of the OEM 
span three different theoretical models, namely the resolved, partnership and 
lean supply models.  
 
With regard to the other models discussed in chapter three, the nature of the 
relationships between the selected OEM and its first tier suppliers contains 
elements of an “exit”-type relationship. Collaboration between the selected OEM 
and its first tier suppliers is primarily task-level driven. However, the increased 
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demand for improved quality from assemblers, calls for more coordination and 
collaboration with first tier suppliers and the selected OEM is no exception. Its 
“exit” relationship also reflects features of longer term relationships as reported 
by a large percentage of the first tier suppliers during the study.  Consequently, 
the supplier support practices of the selected OEM and the nature of the 
relationships with its first tier suppliers fit the hybrid-collaborative mode of 
exchange discussed in chapter three. Since the selected OEM promotes 
collaboration from an “exit” exchange base, the potential exists that a 
“collaboration without trust” type of relationship can develop.   
 
Consideration will now be given to the extent by which the main research 
problem and sub-problems have been answered by the current research study. 
 
The research findings demonstrate that the supplier support practices of the 
selected OEM can be classified with the aid of the supplier relationship models 
found in the literature. It is shown that elements of the support practices match 
certain characteristics of at least three different theoretical relationship models.  
 
The research findings further indicate that the supplier support practices of the 
selected OEM have a limited impact on the implementation of lean practices 
amongst the first tier supplier group. Often, initiatives are taken by the first tier 
suppliers independently from the influence of the selected OEM. Where 
influence is exerted by the selected OEM, the first tier suppliers typically 
respond in a positive manner.  
 
The extent and effectiveness of the OEM supplier support practices is limited, 
mainly due to the inconsistency of its application by the selected OEM. An 
example is the manner in which training is offered to the first tier suppliers.  
 
The impact of its support practices is hampered by a lack of consistency in its 
application and the potential benefit to the first tier suppliers is thereby often 
minimised and compromised. From the research it may be concluded that close 
partnership relationships are not well developed between the selected OEM and 
its first tier suppliers. This fact is supported by the earlier study of the same 
OEM (Van Biljon 1999:153) stating that it has not established strategic 
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partnering relationships with all its key suppliers. Although the relationships 
established are long-term, they appear to be arms-length in nature.  
 
The research findings indicate that the selected OEM has well integrated 
information flow systems between itself and its suppliers, for example the EDI 
system for the communication of order information. Van Biljon (1999:171) 
confirms that a certain degree of information flow integration has been achieved 
by the selected OEM.  
 
The lean supply model describes the formation of strategic partnerships where 
collaboration between equal partners exists in the relationship (Lamming 
1993:208). The current research shows that collaboration by means of cross-
functional teams occurs on an ad-hoc basis, rather than on a permanent basis. 
It is also confirmed by the study conducted by Van Biljon (1999:171).   
 
The research findings satisfactorily answer the main research problem and sub-
problems stated at the onset of the study.  
 
8.3 LIMITATIONS ENCOUNTERED DURING THE RESEARCH 
 
As previously stated, the response rate achieved during the study exceeds the 
accepted norm for questionnaire surveys (Collis & Hussey 2003:175). As a 
result the commonly encountered problem of sample bias can be largely 
ignored.  
 
Very few limitations were encountered during the research, but the following 
warrant consideration: 
 
• The population of active first tier suppliers is dynamic and changes over 
time with the introduction of new vehicle programmes. 
• The OEM supplier development process, discussed in chapter 4, evolves 
and can influence the perceptions and experiences of the first tier 
suppliers over extended periods of time. 
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Despite these conditions, the present study can be regarded as a true reflection 
of the perceptions that exist amongst the first tier suppliers of the selected OEM 
at a specific point in time.  
 
8.4 OPPORTUNITIES FOR FURTHER RESEARCH 
 
The limitations considered above provide the following opportunities for further 
research: 
 
• The study may be extended in the future to include newly appointed first 
tier suppliers. 
• The study may also be extended to include second and third tier 
suppliers to the selected OEM. 
• The potential application of the current research study to the broader 
South African automotive industry warrants consideration, whilst 
comparisons to other local OEMs may yield valuable information. 
 
The additional research will serve to complement the findings and knowledge 
gained from the current research study. 
 
8.5 RECOMMENDATIONS AND FINAL REMARKS 
 
The overall objective of this study is to determine the impact of the supplier 
support practices of a selected OEM on lean manufacturing implementation 
amongst its first tier suppliers. This objective has been largely met by the 
research conducted.  
 
From the research findings it has been concluded that the selected OEMs 
supplier support practices have only a limited impact on the implementation of 
lean practices amongst its first tier suppliers. This is mainly due to the 
inconsistent nature by which training is provided by the OEM and the 
inconsistent manner in which interactions occur with its first tier suppliers.  
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It is evident that opportunities for improvement exist in the area of supplier 
support practices of the selected OEM. It is recommended that specific attention 
should be given to the following: 
•  Interactions with first tier suppliers related to key business initiatives, 
such as quality system and lean supply system implementation, must be 
better aligned to send a consistent message to the first tier supplier base. 
• Interactions and interventions related to the key business aspects must 
be applied uniformly across all first tier suppliers in order to strengthen 
the relationship with the selected OEM. 
• The approach followed by the OEM to instruct first tier suppliers on lean 
supply best practice implementation does not facilitate the development 
of a true partnership relationship, but rather represents one where one 
party prescribes to the other. It is recommended that the approach be 
tailored to facilitate mutual exchanges between “equals” for the nurturing 
of a true partnership. 
• More effort is needed to develop close relationships with high levels of 
trust with first tier suppliers. 
• Training for the first tier suppliers must be provided on a uniform basis to 
positively influence their perception of the support received from the 
selected OEM. 
• The OEM must implement steps to positively promote and facilitate the 
formation of supplier associations amongst its first tier suppliers to 
achieve increased levels of performance through the creation of a culture 
of continuous improvement and cost reduction. Van Biljon (1999:200) 
also calls for greater emphasis on supplier networking by the selected 
OEM. 
  
From the current study it appears that the selected OEM has underachieved in 
the area of supplier coordination and development, due to the ad-hoc, arms-
length nature of relationships. The absence of supplier associations is a critical 
shortcoming, since the skills and know-how of the suppliers cannot be 
effectively exploited, whilst information sharing on a broad basis becomes 
difficult. The formation of supplier associations can develop trust in relationships 
and facilitate strong, long-term relationships. Knowledge sharing in cross-
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functional teams is regarded as critical to building effective, long-term strategic 
partnerships (Van Biljon 1999:264).  
 
The current study also illustrates that the type of relationship between the 
selected OEM and its suppliers is determined by the nature of support given 
and affects the ability of the OEM to influence supplier bargaining power and 
hence its own competitive advantage, as defined by Porter (Laudon & Laudon 
2003:96).  
 
By adopting these recommendations the selected OEM can significantly 
improve the effectiveness and the overall impact of its supplier support 
practices on the implementation of lean principles amongst its first tier suppliers. 
This, in turn, will contribute positively towards the global competitiveness of the 
selected OEM.   
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APPENDIX A: Research questionnaire 
 
 
 
 
QUESTIONNAIRE 
 
Supplier name:  ______________________ 
 
Supplier site / location: ______________________ 
 
Job Title:   ______________________ 
 
 
ALL INFORMATION PROVIDED IN THE QUESTIONNAIRE WILL BE 
TREATED ON A CONFIDENTIAL BASIS. 
 
 
INSTRUCTION: 
 
Please answer ALL the questions. 
 
 
Answer each of the questions by placing an “X” in the appropriate box. 
 
 
1 Quality certification 
 
1.1 Is your company accredited to any of the following? 
          
 YES NO 
ISO 9001 
 
  
QS 9000 
 
  
TS 16949 
 
  
 
 
1.2 Are any of the following prescribed by GMSA as a business 
      requirement? 
  
 YES NO 
ISO 9001 
 
  
QS 9000 
 
  
TS 16949 
 
  
P.T.O. 
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2 Parts supply 
 
2.1 Indicate whether the following lean supply practices are currently 
implemented within your company with regard to the supply of parts 
and components to GMSA:  
 
 YES NO 
Just-in-time (JIT)  
supply 
  
Small-lot  
sizes 
  
SILS (sequence-in-line 
supply) 
  
Direct delivery to the 
production line 
  
Kanban  
scheduling 
  
Visits to the production 
line 
  
 
Indicate the average number of deliveries per 8 hour shift:  ______ 
 
 
2.2  Are any of the following lean supply practices prescribed by GMSA 
as a business requirement? 
 
 YES NO 
Just-in-time (JIT)  
supply 
  
Small-lot  
sizes 
  
SILS (sequence-in-line 
supply) 
  
Direct delivery to the 
production line 
  
Kanban  
scheduling 
  
Visits to the production 
line 
  
 
 
 
 
 
 
P.T.O. 
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3 Communication 
 
 
3.1 Indicate how order information is received from and communicated 
by GMSA to your company? 
 
Telephone Facsimile EDI Other 
 
If other, please specify the type of communication used:  
 
 
 
_______________________________________________________
_ 
 
 
4 Support 
 
4.1 Indicate the nature of support provided by GMSA to your company for 
each of the following lean supply practices (please tick only one 
column for each): 
 
        
 Training 
provided by 
GMSA 
Instructed to do 
by GMSA 
Just-in-time (JIT)  
supply  
  
Small-lot  
sizes 
  
SILS (sequence-in-line 
supply) 
  
Direct delivery to the 
production line 
  
Kanban  
scheduling 
  
Visits to the production 
line 
  
 
 
 
 
 
 
 
P.T.O. 
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4.2 Indicate the type of training provided by GMSA to your company for 
each of the following lean supply practices (mark “N/A” – not 
applicable, where no training is provided):  
 
 
 On-the-
job 
training 
Internal 
GMSA 
course 
External 
course 
Other 
Just-in-time (JIT) 
supply 
    
Small-lot  
sizes 
    
SILS (sequence-in-line 
supply) 
    
Direct delivery to the 
production line 
    
Kanban  
scheduling 
    
Visits to the production 
line 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P.T.O. 
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4.3 For each of the items marked “other” above, please specify the type 
of training that you had received from GMSA: 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
4.4 Indicate your opinion of the level of support received from GMSA (by 
ticking one of the choices below): 
 
Very Poor Poor Satisfactory Good Excellent 
 
Please provide general comments and / or a motivation for the opinion 
reflected above: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P.T.O. 
 Other type of training received 
Just-in-time (JIT) 
supply  
 
Small-lot  
sizes 
 
SILS (sequence-in-line 
supply) 
 
Direct delivery to the 
production line 
 
Kanban  
scheduling 
 
Visits to the production 
line 
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5 Relationship 
 
5.1Rate your business relationship with GMSA (please tick one  
     choice only): 
 
 
 
 
 
 
 
 
 
 
 
5.2 Does GMSA facilitate and promote the development of supplier 
associations where ideas for improvement can be shared amongst 
suppliers? 
 
  
 
        YES          NO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THANK YOU FOR YOUR TIME. 
 
 
 
 
 
 
 
 Indicate with “X” 
Short-term, arm’s-length 
relationship (low level of 
trust) 
 
Strong, long-term 
relationship (high level of 
trust) 
 
 129
 
APPENDIX B: Cover letter 
 
 
July 2006 
 
Valued First Tier Supplier 
 
I am studying towards a MBA degree at the Nelson Mandela Metropolitan 
University. As part of my course I have been tasked to investigate the impact of 
GMSA supplier support towards lean manufacturing amongst its first tier 
suppliers.  
 
The investigation is aimed at gaining an increased understanding of the nature 
and extent of supplier support currently provided by GMSA to its suppliers and 
the type of relationship in order to facilitate future improvements. 
 
Kindly assist me by spending 15 minutes of your time on completing the 
accompanying questionnaire. Please answer ALL questions.  
 
Please E-mail the completed questionnaire to christo.botha@gmsa.com or fax a 
copy to 041-3943187 by no later than Wednesday, July 19th, 2006. 
 
Your assistance will be much appreciated. 
 
Thanking you 
 
_________ 
C.J.BOTHA 
Manager: Materials Quality Assurance 
GMSA 
PORT ELIZABETH 
Tel. 041-4032076 
